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THE  UGANDA  PROTECTORATE,  RUWENZORI,  AND  THE 

SEHLIKI  FOREST.* 

By  Sir  HARRY  JOHNSTON,  G.C.M.G.,  E.C.B. 

In  oompiliDg  this  paper  for  the  Royal  Geographical  Society,  I  am 
anxioHB,  as  far  &8  possible,  to  confine  myself  to  original  matter,  to  give 
nothing  but  my  own  views  and  experiences,  and  not  to  forget  that  a 
good  deal  of  the  ground  I  have  actually  crossed  has  been  traversed  by 
preceding  travellers,  many  of  whose  accounts  may  still  stand  as  authori- 
tative, and  in  some  measure  final.  In  order  to  be  systematic,  I  propose 
to  take  the  Uganda  Protectorate  province  by  province,  and  give  what 
original  information  I  can  about  each  province  in  its  turn. 

As  one  of  the  results  done  by  the  work  of  my  Special  Commission, 
I  should  mention  that  the  Uganda  Protectorate  was  definitely  divided 
into  provinces  and  districts  for  administrative  purposes.  A  map  illus- 
trating these  divisions  was  published  by  His  Majesty's  Government  in 
illustration  of  my  last  Report  on  the  Uganda  Protectorate  in  July, 
1901.  The  provinces  are  six  in  number:  Eastern,  Rudolf,  Central, 
Nile,  Kingdom  of  Uganda,  and  Western.  Each  province  is  divided 
into  a  number  of  districts,  ordinarily  three  or  four,  but  in  the  case  of 
the  Kingdom  of  Uganda,  into  twenty  administrative  divisions. 

The  Eastern  Province  stretches  from  the  western  boundary  of  the 
East  Africa  Protectorate — which  is  more  or  less  the  line  of  the  Kikuyu- 
Laikipia  Eaoarpment — on  the  east  to  the  shores  of  the  Victoria  Nyanza, 
and  the  vicinity  of  Mount  Elgon  on  the  west.  On  the  north  it  extends 
to  that  little-known  salt  lake  or  swamp  Sugota  and  the  vicinity  of 
Lake  Rudolf.  The  scenery  and  the  climate  of  this  province  are 
extremely  varied.     On  the  extreme  south,  towards  the  Grerman  frontier, 


^  Bead  at  the  Bojal  Geographical  Society,  November  11, 1901.    Map,  p.  120. 
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down  the  d^prevsion  of  the  Rift  valley,  it  tends  decidedly  towards 
sterility,  vOUl^  at  the  same  time  the  general  level  (except  on  the  Man 
highlands)^*  decreases  from  the  average  6000  feet  of  the  central  part 
of  the  province  to  about  3500.  Likewise  on  the  north  the  tendency  is 
also  to*  a^  decrease  of  level,  and  with  this  decreasing  altitude  to  a  dimi- 
nuiien  in  the  rainfall  and  consequent  deficiency  in  vegetation.  About 
Lake  .Naivasha  that  remarkable  geographical  feature  known  as  the 
fiiff  valley — a  winding  depression  of  an  average  40  miles  in  width, 
•  ^hich  is  bordered  on  either  side  by  more  or  less  regular  mountain 
'/••cliffii,  and  can  be  traced  imperfectly  through  East  Africa  'from  the 
^•/  vicinity  of  Lake  Rukwa  on  the  south  to  the  Gulf  of  Aden  on  the  north 
— is  arched  to  its  greatest  altitude  of  6300  feet.  North-west  and 
south-west  the  floor  of  the  Bift  valley  diminishes  in  altitude.  South 
of  Lake  Naivasha,  as  already  stated,  there  is  a  marked  decrease  in  the 
annual  rainfall,  and  a  tendency  in  the  Bift  valley  towards  a  desert 
appearance.  This  is  again  the  case  north  of  Lake  Baringo,  and  the 
country  between  Baringo  and  the  north  end  of  Budolf  offers,  in  many 
parts,  a  striking  resemblance  to  the  Sahara,  not  only  in  the  deficiency 
of  vegetation,  but  in  the  character  of  such  plants  as  do  survive,  and  to 
some  extent  also  in  the  fauna,  especially  amongst  birds  and  mammab. 

The  traveller  from  Mombasa,  before  reaching  the  frontier  of  Uganda, 
has  passed  through  the  country  of  Eikuyu,  which  is  well  forested  and 
richly  clothed  with  vegetation.  As  he  descends  into  the  Bift  valley 
the  Kikuyu  vegetation  decreases  in  luxuriance,  and  a  very  prominent 
feature  is  a  particularly  ugly  form  of  dracoena  (a  kind  of  tree-aloe) 
with  stiff  sword-leaves  of  a  sickly  yellow-green.  In  the  vicinity  of 
Lake  Naivasha  there  is  short  sweet  grass,  which  is  probably  kept  low 
by  the  browsing  of  innumerable  antelopes  and  the  herds  of  Maaai 
cattle.  Near  Naivasha  station  the  Kikuyu  escarpment,  descending  in 
a  series  of  terraces,  terminates  abruptly  in  a  line  of  precipitous  oli£B^  on 
the  edges  of  which  huge  boulders  and  monoliths  are  poised.  The 
shores  of  Naivasha  are  in  many  places  thickly  belted  with  papyrus, 
which  is  growing  at  an  altitude  (over  6300  feet)  and  in  a  mean 
temperature  not  usually  associated  with  this  rush.  On  the  wesiem 
and  northern  sides  of  Naivasha  there  are  belts  of  forest  usually  con- 
sisting of  acacias.  There  is  a  great  deal  of  water-weed  in  the  lake, 
which  at  certain  times  of  the  year  makes  portions  of  its  surface 
absolutely  orange-brown.  There  are  two  large  islands.  The  smaller  of 
these  two,  which  is  near  the  eastern  shore,  is,  by  means  of  an  inter- 
vening island,  sufficiently  closely  connected  with  the  shore  to  be  within 
reach  by  swimming  of  various  types  of  large  game,  while  on  the  other 
hand  the  water  to  be  traversed  has  served  to  cut  off  the  ifiland  from 
visits  by  man,  local  and  native  man  belonging  to  the  Masai  and 
kindred  tribes  being  entirely  unpossessed  of  canoes,  and  not  muoh 
given  to  swimming.    The  result  ia  that,  until  within  xooent  yean  a 
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boat  was  pUoed  by  the  British  AdminiatrfttiDn  on  Naivasha,  these 
islands  had  probably  never  been  visited  b;  man,  and  the  antelopes 
and  other  game  living  on  them  were  found  to  be  extraordinarily  tame. 
The  boat  in  question  was  stove  in  l^  a  hippopotamus,  and  has  thererore 
beoome  useleBs.  One  of  my  last  direotions  given  before  I  left  Uganda 
was  to  the  effect  that  this  island  near  the  eastern  shore  should  be  con- 
stitntad  a  game  reserve,  a  park  in  whioh  the  antelopes  now  inhabiting 
it  might  oontinue  to  dwell  in  safety.  There  are  no  orooodiles  in  Lake 
Naivaaba,  though  there  are  hippopotamuses.  It  was  formerly  stated 
that  there  were  do  fish,  but  my  assistant,  Hr.  Dog^ett,  disoovered  small 
fishes  there  belonging  to  the  types  I  have  found  in  this  ohain  of  lakes  in 


1 


the  Rift  valley.  The  water-birds  are  not  quite  bo  abundant  as  formerly, 
owing  to  the  extent  to  which  they  have  been  shot  at  by  Europeans ; 
but  daring  one  of  my  visits  to  the  lake  I  enjoyed  a  beautiful  spectacle  of 
rosy  flamingoes  in  r^menta  of  thousands  lining  the  northern  shores. 

The  amount  of  game  to  be  seen  about  Naivasha  is  probably  more 
abundant  than  formerly,  owing  to  the  measure  of  protection  it  has 
received,  but  I  shonld  say  there  was  less  variety  in  the  species,  certain 
Miimai"  having  died  out  owing  to  the  former  pereecution  at  the  hands 
of  qtortsmen  (natives  as  well  as  Europeans),  and  owing  to  the  ravages 
of  oattle'plagnee.  The  most  prominent  animals  seen  in  this  part  of 
^  mft  valley  at  the  present  time  are  Grant's  and  Thomson's  gazelles, 
Oi^iaitdJaokson'shartebeeits,water-bnok,oribi,zebras,lionB,  leopards, 
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and  hyceuas.     The  Aard  wolf  of  South  Africa  is   also  found  in   the 
vicinity  of  Lake  Naivasha. 

Man  as  a  native  is  not  very  frequently  met  with  in  this  part  of  the 
Rift  valley,  a  good  deal  of  the  country  being  quite  unpopulated.  The 
Mau  forests,  which  begin  on  the  Mau  escarpment  to  the  west  of  Lake 
Naivasha,  are,  however,  thinly  inhabited,  and  their  inhabitants  con- 
sist for  the  most  part  of  wandering  Masai  and  Andorobo.  Westwards 
of  the  densest  Mau  forests  begin  the  settlements  of  the  Sotik  and 
Lumbwa.  These  people  belong  to  the  same  race  and  speak  the  same 
^g^Ag^  M  the  Nandi,  and  this  Nandi  group  of  people  and  languages 
extends  as  far  north  in  their  scattered  distribution  as  the  northernmost 
slopes  of  Mount  Elgon,  if  indeed  they  are  not  found  inhabiting  other 
mountain  ranges  further  north-west  still  in  the  direction  of  the  Eara^ 
mojo  country.  The  westernmost  portion  of  the  Naivasha  district  at 
the  present  day  is  the  ooastland  of  Ugaya,  along  the  Victoria  Nyanza, 
and  here  the  inhabitants  seem  for  the  most  part  to  belong  to  the  Nilotic 
Negio  section  in  language,  if  not  wholly  in  race;*  but  between  these 
people  of  what  used  formerly  to  be  called  Southern  Kavirondo  and  the 
mountain  races  of  the  Lumbwa  and  Sotik  who  belong  to  the  Nandi 
group,  there  is  a  moat  interesting  wedge  of  Bantu-speaking  people, 
known  by  their  Masai  name  of  E6sova,f  but  calling  themselves  Ba- 
gizii.  The  credit  of  this  interesting  discovery  is  due,  in  the  first  place, 
to  Mr.  G.  W.  Hobley,  the  sub-commissioner  for  the  Eastern  Province 
who  has  done  so  much  during  the  past  six  years  to  increase  our  know- 
ledge of  the  geography  and  human  races  of  East  Africa.  Mr.  Hobley 
directed  my  attention  to  the  fact  that  the  E6sova  people  spoke  a  Bantu 
language,  and,  by  inducing  representatives  of  this  tribe  to  visit  me, 
enabled  me  to  take  down  extensive  vocabularies  of  their  dialect,  which 
turns  out  to  be  a  most  interesting  and  archaic  form  of  Bantu,  allied  to 
the  languages  of  Northern  Kavirondo  and  of  the  western  slopes  of 
Mount  Elgon. 

In  the  Bift  valley  round  about  Naivasha,  the  dominant  people  are 
the  Masai,  though  occasionally  representatives  of  theKikuyn  tribe  come 
down  from  the  eastern  heights  for  the  purposes  of  trade,  while  that 
tribe  of  more  or  less  nomad  hunters,  the  Andorobo,  range  at  will  up  and 
down  the  valley  in  pursuit  of  game.  In  language  the  A-kikuyu  are  of 
course  purely  Bantu,  and  their  language,  though  it  offers  more  archaic 
features,  is  most  allied  on  the  whole  to  the  Kamba  group  of  East  Africa. 
I  need  say  nothing  about  the  A-kikuyu  here,  as  the  peculiar  features  of 


^  Since  this  was  writteD,  Mr.  Hobley  has  made  the  interesting  discovery  that  the 
inhabitants  of  the  two  large  islands  off  the  mouth  of  Kavirondo  bay,  and  the  inhabi- 
tants of  the  coast  of  the  lake  southwards  to  the  German  frontier,  belong  to  tribes 
speaking  Baotu  languages.  I  have,  however,  myself  met  Nilotic-speaking  natives 
from  the  Ugaya  coast. 

t  Pronounce  "  Kdwsovft." 
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that  race  have  been  admirably  illustrated  in  a  paper  by  Mr.  Hichard 
Crawghay,   which  will   shortly  be  published    in   the   J  urnol.      The 
Masai  of  the  Naivasha  district  belong  to  the  essentially  cattle- keep- 
ing, semi-nomad  division  of  that  race,  and  were  until  quite  recently  ooe 
of  the  clans  depending  on  the  great  chief  who  resided  more  or  lees  in 
the  neighbourhood  of  Nairobi.    Quite  recently,  however,  for  political 
reasons,  it  has  been  thought  advisable  to  make  the  Masai  dwelling  within 
the  Eastern  Province  of  the  Uganda  Protectorate  independent  of  any 
political  connection  with  those  of  the  adjoining  East  Africa  Protectorate 
or  of  German  East  Africa.     The  Masai  of  Naivasha  differ  very  little  in 
charaoteristios  from  those  dwelling  between  Mounts  Kilimanjaro  and 
Eenia,  who  have  been  so  often  described  by  travellers  from  the  time  of 
Joseph  Thomson  onwards.     The  chief  difference  that  I  notice  myself 
is  in  the  shape  of  the  spear,  which  is  far  longer  and  less  broad  than  that 
used  in  the  neighbourhood  of  Kilimanjaro.     I  agree  in  all  that  has  been 
said  by  the  best  authorities  on  the  subject  of  the  Masai  as  regards  their 
splendid  physical  appearance  and  their  many  amiable  traits  in  character. 
They  are  emphatically  a  lordly  race.     It  is  doubtful  whether  they  have 
ever  been  inherently  unfriendly  to  Europeans,  and  most  of  the  disasters 
which  occurred  in  the  early  days  of  the  opening  up  of  East  Africa  were 
in  the  first  place  the  fault  of  unscrupulous  European  traders,  who 
certainly  wronged  the   Masai  before  these  people  were  provoked  to 
reprisals.      No  sooner  has   British   authority  been    established   with 
emphasis,  and  I  hope  with  justice,  in  these  regions,  than  the  Masai  have 
— at  any  rate  in   the   Uganda  Protectorate — taken  our  side  in  any 
troubles  we  may  have  had  with  other  native  tribes.     At  the  present 
moment  the  whole  of  the  Masai  of  the  Rift  valley  between  German 
East  Africa  on  the  south  and  Lake  Baringo  on  the  north,  have  shown 
themselves  ready,  at  a  word  from  us,  to  enrol  themselves  as  a  contingent 
of  irregulars,  for  the  effectual  chastisement  either  of  the  Nandi  or  of  the 
Suk — two  tribes  whose  aggressions  on  Europeans  were  remarkable  in 
the  history  of  East  Africa,  in  that  they  were  so  little  the  result  of 
anterior  provocation  and  so  much  the  direct  outcome  of  a  desire  for 
robbery.     Unfortunately,  at  the  present  moment,  the  Masai  race  is  on 
the  road  towards  extinction.     It  received  a  staggering  blow  from  the 
severe  cattle-plagues  which   have  raged  throughout    East  Africa  at 
intervals  from  the  beginning  of  the  '*  eighties  "  to  the  present  day.     It 
is,  of  course,  well  known  to  most  Fellows  of  the  Royal  Geographical 
Society  that  the  Masai  as  a  race  are  divided  into  two  very  different 
sections,  the  cattle-keeping,  semi-nomad  Masai  proper,  and  the  agri- 
cultural Masai,  who  are  variously  known  as  the  Gwas  'Ngishu,  Enjamusi 
(Njemps),  who  call  themselves  "Nyarusi,"  and  Kwavi*     Whether  the 
Masai  were  originally  an  agricultural  people,  a  section  of  whom,  by 

^  I  cannot  say  I  have  ever  heard  a  Masai-speaking  person  use  the  term  ''  kwayi.'^    Ji 
is  a  iror4  of  quite  onlmown  origin  intrqdtioed  hy  ^n^pf. 
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means  of  its  rapid  conquests  of  East  Africa,  turned  its  thoughts  entirely 
towards  cattle-keeping  and  bothered  no  longer  to  till  the  ungrateful 
soil,  or  whether  they  started  as  a  pastoral  people  of  which  a  section  only 
turned  to  agriculture  after  great  misfortune,  I  cannot  at  the  present 
time  determine.  At  any  rate,  some  sixty  or  seventy  years  ago,  or  eren 
further  back,  one  section  of  the  Masai  in  the  Baringo  and  Elgon  districts 
seems  to  have  taken  definitely  to  agriculture  and  a  life  of  settled  towns, 
while  the  other  and  larger  division  depended  solely  for  its  subsistence 
on  the  milk  and  meat  of  its  flocks  of  cattle,  sheep,  and  goats,  and  only 
obtained  such  vegetable  food  (as  was  eaten  by  its  old  men  and  women) 
by  trading  intercourse  with  the  neighbouring  agricultural  races  of 
Bantu  speech.  The  Masai  cattle-keeping  section  turned  on  the  Ewavi 
or  agricultural  section  many  years  ago  with  fierce  attacks  which  very 
nearly  led  to  the  extermination  of  the  weaker  agricultural  communities. 
These,  however,  survived  the  struggle  in  scattered  settlements,  and  are 
now  on  the  road  to  increase  and  prosperity.  On  the  other  hand,  the  far 
larger  section  of  the  tribe  which  has  depended  hitherto  solely  on  its 
flocks. and  herds  for  subsistence  is  in  many  districts  badly  off  for  food. 
The  advent  of  the  Uganda  railway  has  had  a  strange  influence  also  on 
the  fate  of  this  race.  The  Masai  women,  never  at  any  time  remarkable 
for  strict  virtue,  were  extraordinarily  attracted  by  the  Fanjabi  coolies 
from  India,  and  flocked  in  numbers  to  the  railway,  where  they  became 
the  mistresses  of  these  stalwart,  bearded  men  from  Northern  India.  Not 
only  did  the  men  of  their  tribe  appear  to  resent  this  defection  of  their 
women  but  slightly,  but  they  themselves  seem  to  have  acquired  an 
actual  dislike  for  the  getting  of  children,  due  in  part,  no  doubt,  to  the 
uncertainty  as  to  food,  and  in  part,  also,  to  their  love  of  a  restless, 
wandering  life.  They  too  have  been  much  attracted  by  the  railway 
and  the  work  on  the  line,  strangely  as  this  last  may  seem  to  differ  from 
their  normal  habits.  Where  they  settle  down  at  all,  it  is  rather  by 
marriage  with  Kikuyu  women  or  women  from  the  East  Coast.  From 
one  cause  and  another,  therefore,  the  Masai  race  is  tending  somewhat  to 
disappearance,  either  by  dying  out  or  by  fusion  with  other  tribes.  The 
last  year  or  so,  however,  there  has  been  a  marked  increase  in  prosperity 
amongst  the  Masai  of  Naivasha.  The  Uganda  Frotectorate  has  been 
strangely  and  happily  free  from  cattle  plagues  of  late  years.  There 
have  been  absolute  law  and  order  in  affairs  in  the  Naivasha  district,  at 
any  rate  for  the  last  three  years.  The  Masai  have  had  a  splendid 
market  in  the  Uganda  railway  for  the  disposal  of  their  extra  live  stock ; 
their  fighting  men  have  received  pay  and  encouragement  from  the 
British  Administration,  which  have  utilized  their  services  in  putting 
down  local  disturbances.  I  may  also  say  we  have  been  fortunate  in  the 
military  and  civil  officers  employed  in  these  countries,  and  I  am,  there- 
fore, in  hopes  that  the  Masai  of  the  Naivasha  region  may  increase  and 
multiply  and  preserve  their  purity  of  race. 
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The  Andorobo,  of  whom  saoh  frequent  memiuu  bae  been  made  from 
the  time  of  Joeeph  Thomson  oQwardx,  appear  to  be  one  of  two  semi- 
nomad  tribes  who  are  to  a  great  extent  associated  with  the  Masai.  Tho 
other  tribe  in  question  is  called  the  Engugutija,  and  of  these  I  know 
nothing,  as  I  have  seen  no  representatives  of  them  ;  but  with  regard  to 
the  Andorobo,  I  am  now  able  to  speak  with  some  authority  as  to  their 
characteristics  and  origin.  Physically  and  linguistically  the  Andorobo 
are  nothing  but  a  branch  of  the  Nandi  stock.  Their  language  only 
differs  from  the  langnage  spoken  in  Nandi  or  Eamaeia  to  the  same 
extent  that  LonUnd  Scoloh  differs  from  London  English.  Yet  physically 
there  is  no  fixed  type  amongst  the  Andorobo  any  more  than  there  is 


amongst  tho  Nandi.  Perhaps,  however,  the  Andorobo  are  composed  of 
even  more  varied  human  types  than  tho  Nandi  tribes.  I  can  only 
define  them  somewhat  clumsily  as  being  a  mixture  of  the  Nandi  with 
some  pre-existing  race  of  a  very  low  type,  possibly  closely  allied  to  tho 
forest  Pygmies  of  West  Central  Africi.  But  the  Nandi  type,  again,  is  very 
mixed,  consisting  fundamentally  of  a  stock  like  the  Masai,  which  has 
mingled  with  some  low  Pygmy  type,  the  Masai  features,  however, 
predominating.  Then  the  Masai,  again,  are  an  ancient  mingling  of  Nile 
Negro  with  Hamite.that  is  to  say,  some  Negroid  or  non-Negro  race  like 
the  modern  Gala  and  Somali.  Amongst  the  Andorobo  jon  will  see.  If 
not  in  the  same  family,  at  any  rate  in  the  same  oluater  of  people,  hideous 
little  black  prognathous  dwarfs  side  by  side  with  handsome  youths  of 
almost    European    features.     The  Andorobo  constniot    for   themselves 
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sidaII  huts  in  the  Ticinity  of  tbeir  ban  ting- places.  This  little  village 
of  huts  is  sometimes  snnxmiided  by  a  tbom  bedge.  Tbe  bnts  in  sbape 
and  iti^e  are  strmngelj  leminisoent  of  tbe  Pygmies  in  tbe  Congo  forest. 
Tbe  Andorobo  are  semi-nomadic — tbat  is  to  say,  tbey  establisb  temporary 
Tillages  in  places  wbere  game  is  abnndant,  and  tbey  may  resort  to 
tbese  villages  periodically  according  to  tbe  fluctuations  of  tbe  game- 
supply.  Formerly  tbey  were  mncb  kept  in  order  by  tbe  Masai,  and  tbe 
Masti,  for  reasons  of  indifference,  left  wild  animals  alone  and  did  not 
kill  tbem  for  food.  Bat  since  tbe  Masai  bave  been  prevented  from 
domineering  over  otber  peoples,  tbe  Andorobo  bave  sbown  tbeir 
ingratitude  for  tbis  Pax  Britannica  by  a  reckless  slangbter  of  all  forms 
of  game,  from  monkeys  to  elepbants. 

Tbe  water  of  Lake  Naivasba  is  qnite  sweet,  tbongb  it  is  sometimee 
so  fall  of  vegetable  matter  as  to  require  careful  filtering.  Tbe  water  of 
Lakes  Nakuro,  Elmentaita,  and  Hannington  is  nauseous  and  utterly 
undrinkable.  Tbe  water  of  Lake  Baringo  is  more  or  less  undrinkable 
close  to  tbe  sbore,  especially  wben  tbe  level  of  tbe  lake  is  low.  Tbe 
natives  tberefore  pusb  out  in  tbeir  canoes  some  bundreds  of  yards  into 
tbe  open  lake,  and  tbere  obtain  water  wbicb  is  fiftirly  palatable. .  At 
tbe  time  I  saw  Lake  Baringo  tbere  bad  been  a  rainy  season  of  ex- 
ceptional duration,  and  tbe  waters  of  tbe  lake,  owing  to  tbe  overflow  of 
its  feeding  rivers,  extended  a  considerable  distance  beyond  wbere  tbe 
soutbem  sbore  is  marked  on  tbe  map.  On  tbe  otber  band,  tbe  swamps 
nortb  of  Lake  Hannington  were  also  full,  and  it  seemed  to  me  tbat  I 
waded  tbrougb  water  almost  tbe  wbole  way  between  tbe  soutbem 
portion  of  Baringo  and  tbe  nortb-east  sbore  of  Lake  Hannington,  into 
wbicb,  by  tbe  way,  a  river  falls  not  marked  on  tbe  map.  So  far  as  my 
eye  alone  can  judge,  I  sbonld  tbink  tbat  at  one  time^  and  even .  at  tbe 
present  day  in  exceptional  rainy  seasons,  tbe  waters  of  tbe  two  lakes 
were  united.  Lake  Hannington  is  one  of  tbe  most  beautiful  sigbts 
wbicb  can  be  offered  by  tbe  Uganda  Protectorate.  It  lies  at  tbe  base 
of  tremendously  bigb  mountains,  wbicb  tower  above  it  so  precipitously 
tbat  tbeir  reflection  seems  to  occupy  tbe  wbole  surface  of  the  lake  wben 
seen  from  its  western  sbore.  Tberefore  tbe  waters  appear  a  very  deep 
blue-green,  and  tbeir  surface  is  so  still,  and  tbe  mirror-like  reflection  so 
complete,  tbat  wben  coming  upon  tbe  lake  suddenly  it  is  difficult  to 
realize  at  first  tbat  you  are  looking  down  on  a  lake,  and  not  on  some 
awful  cbasm  in  tbe  Eartb's  surface  over  which  hundreds  of  thousands 
of  flamingoes  are  floating  ;  for  the  only  thing  real  about  the  lake  when 
seen  under  tbese  conditions  are  the  flamingoes,  the  still  waters  being 
such  an  absolute  mirror  of  the  surrounding  mountains.  On  Lake 
Hanniogton  it  is  no  exaggeration  to  say  that  there  must  be  hundreds 
of  thousands,  if  not  close  upon  a  million,  flamingoes.  They  belong  to 
tbe  rosy  species,  which  is  slightly  smaller  than  the  Mediterranean 
flamingo,  but  exquisitely  beautiful  in  plumage.     Tbese  flamingoes  nest 
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on  a  flat  plain  of  mnd  about  a  mile  broad  to  the  north  end  of  Lake 
Hannington,  where  their  nests,  in  the  form  of  little  mounds  of  mud 
with  feathers  plastered  on  the  top,  appear  like  innumerable  molehills. 
The  birds,  having  hitherto  been  absolutely  unmolested  by  man,  are 
quite  tame.  On  the  north  ooast  of  the  lake  they  extend  for  at  least  a 
mile  in  density  from  the  muddy  plain  mentioned  above  right  out  into 
the  waters  of  the  lake.  Seen  from  above,  they  look  like  a  belt  which 
on  its  outer  side  is  grey- white,  then  becomes  white  in  the  middle,  and 
possesses  an  inner  ring  of  the  most  exquisite  rose  tint.  The  reason  for 
this  is  that  all  the  birds  on  the  outer  edge  of  the  semicircle  are  the 
young  in  their  immature  plumage,  those  in  the  middle  of  the  belt  are 
full-grown  birds  that  have  not  acquired  the  full  beauty  of  the  adult, 
while  aloDg  the  inner  edge  are  old  birds  in  the  full  beauty  of  a  plumage 
which  ranges  from  pale  blush-pink  to  scarlet-crimson.  Lake  Hanning- 
ton is  known  to  the  Masai  as  Mbatibat,  and  to  the  Kamasia  tribe  as 
Makaria.  I  might  mention  that  the  real  Masai  name  for  Naivasha  is  Nai- 
posha.  Baringo  should  be  called  Mbaringo ;  Nakuro  and  Elmentaita  are 
approximately  correct.  Naiposha  is  a  common  Masai  word  for  "  lake,*" 
and  is  often  applied  to  pieces  of  water  like  Baringo.  Lake  Sugota  is  a 
stretch  of  fairly  open  water,  though  no  doubt  it  shrinks  in  dry  seasons 
considerably,  and  a  good  deal  of  its  space  is  given  up  to  weeds.  I  have 
not  seen  it  myself,  but  it  has  been  sighted  by  military  officers  journey- 
ing with  me  from  the  heights  of  the  Bibo  hills. 

The  Kamasia  people,  whom  I  have  already  mentioned,  are  simply  a 
northern  branch  of  the  Nandi,  as  are  also  the  Elgeyo  and  Mutei.  The 
Kamasia  really  call  themselves  Eltuken,  Kamasia  being  a  name  given  to 
tbem  by  the  Masai.  The  Elgeyo  escarpment  is  certainly  one  of  the 
''sights "of  the  Uganda  Protectorate — at  any  rate, as  seen  from  its  western 
aspect.  You  seem  to  look  down  a  sheer  5000  feet  in  a  straight  drop  on  to  a 
trench-like  valley,  the  floor  of  which  is  covered  by  a  small  lake,*  several 
lakelets,  and  a  connecting  river.  North  of  this  escarpment  (the  plateau 
between  its  western  edge  and  the  slopes  of  Mount  Elgon  being  almost 
entirely  uninhabited)  the  Suk  people  begin,  and  extend  from  the  upper 
waters  of  the  Turkwel  river  south-eastwards  to  the  north  end  of  Baringo. 
The  Suk  are  intimately  connected  with  the  Turkana  of  western  Rudolf, 
and  also  with  the  Karamojo  people  to  the  west  of  the  river  Turkwel. 
The  differences  between  their  languages  are  hardly  greater  than  between 
Spanish  and  Italian,  while  between  the  Suk  and  Turkana  there  seems 
to  be  no  difference  in  physique,  appearance,  manners,  or  customs.  So 
far  as  community  of  language  goes,  there  is  a  curious  branch  of  this 
Suk-Turkana  group  to  be  found  to  the  south-west  of  Mount  Elgon  in 
the  Elgumi  people.  As  regards  linguistic  affinities,  the  Suk-Turkana 
group  of  languages  is  almost  exactly  midway  between  Masai  on  the  one 

*  Discovered  by  Mr.  F.  W.  leaac. 
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hand,  and  Nandi  on  the  other,  while  all  these  groups  offer  distant  but 
distinct  affinities  to  the  languages  of  the  White  Nile — Dinka,  Shuluk, 
and  Aoholi.*  The  Bari  and  Latuka  of  the  upper  Nile  are  more  olosely 
related  to  the  Masai.  The  Suk,  like  the  Turkana,  are  a  raoe  of  very 
tall  stature,  though  it  is  very  often  easy  to  exaggerate  their  height  in 
measuring  merely  by  the  eye  and  not  by  the  tape.  Still,  in  my  anthro- 
pometric records  I  have  recorded  the  measurements  of  sereral  Suk  of 
6  feet  3  inches,  who  did  not  appear  singular  for  their  height  amongst  a 
number  of  tall  comrades.  The  Suk,  like  many  allied  races  to  the  north 
and  north-west,  wear  their  hair  in  extraordinary  bags  down  the  back. 
As  this  mode  of  wearing  hair  has  been  fully  described  by  me  in  recently 
published  numbers  of  the  OrapJde,  I  will  not  repeat  the  description  here. 

From  the  north-eastern  buttresses  of  Mount  Elgon,  and  the  head- 
waters of  the  Weiwei  river  on  the  north,  to  the  frontier  of  German  East 
Africa  on  the  south — a  distance  of  about  240  miles — extends  at  altitudes 
ranging  between  5000  and  10,000  feet  (but  ordinarily  standing  at  an 
average  height  of  7000  feet),  one  of  the  most  beautiful  and  healthful 
districts  to  be  found  anywhere  in  the  Dark  ContinenC.  This  belt  of 
country,  which  has  an  average  breadth  of  45  miles,  is  a  continuous 
plateau  called  in  the  south  Mau,  in  the  centre  Nandi,  and  in  the  north 
Elg^yo  and  Gwas'  Ngishu.  In  order  not  to  be  too  diffuse  in  nomen- 
clature, I  shall  henceforth  style  this  lofty  region  the  Nandi  plateau,  as 
it  is  mainly  inhabited — so  far  as  it  has  any  human  inhabitants  at 
present — by  races  of  the  Nandi  stock. 

The  scenery  on  the  Nandi  plateau  reminds  the  homesick  official  and 
traveller  over  and  over  again  of  England,  of  Wales,  of  Scotland.  Here 
are  the  swelling  green  downs  crested  with  beautiful  woodland,  reminding 
one  of  Sussex  or  Surrey.  Here  is  a  roaring  Scotch  bum  in  full  spate, 
the  colour  of  foaming  beier,  tearing  down  over  grey  boulders  through  a 
forest  of  gaunt  junipers,  which  at  a  little  distance  might  well  be  pines 
or  firs  growing  on  Scotch  mountains.  Here  you  may  see  the  Brecknock 
Beacons,  scenery  more  mountainous  than  the  Sussex  downs,  yet  with 
the  glorious  woods  of  Surrey,  and  the  aspect  over  and  over  again  of 
Wales.  The  natural  meadows  are  full  of  blue  forget-me-nots  or  of  pink 
or  white  clover.  In  the  ferny  hollows  on  the  edges  of  the  woodland 
are  innumerable  violets  (scentless,  alas !),  buttercups,  daisies,  and  many 
other  English-looking  flowers  and  ferns  growing  amid  the  short  grass. 
There  is  also  a  very  pretty  little  dwarf  iris,  which,  although  not  English, 
is  still  very  European.  In  marshy  spots  on  the  higher  uplands  grows 
the  golden  rod  of  South  Africa — Ihe  "  red  hot  poker  "  of  old-fashioned 
gardens.  Here  there  may  be  seen  in  large  clumps  the  extraordinary 
lobelias,  the  flower-columns  of  which  grow  to  a  height  of  15  feet  and 
more.    This  beautiful  land  has  not  in  it  a  single  ugly  or  unfriendly 

♦  Wrongly  spelt— following  Sndanese- Arabic  mispronunciation— "  Shuli."  The 
name  really  is  Acholi,  or  Atdoli. 
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apot.  ETBTywhere  the  luidM&pe  ia  gracious  uid  pleasing  in  a  quiet, 
htnneiy  way,  offering  few  violent  forms  or  startling  effeots.  It  is  thus 
singnlarlj  home-like,  and  as  it  ia  almost  entirel;  without  native  ia- 
babitants,  it  aeenu  to  be  awaitjng  the  advent  of  another  laoe  which 
should  make  it  a  wonderland  of  wealth  and  comfort,  a  little  England, 
half  a  Scotland,  or  a  large  Wales  lying  exactly  under  the  equator  at  an 
•verage  altitude  of  4000  feet  •  above  the  Victoria  Nyansa,  of  whose 
silvery  gulls  and  ghostly  mountain  ooast-line  strange  glimpses  at  a 
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distance  of  90  miles  may  be  caught  occasionally  from  some  breezy  height 
or  through  the  interBtioes  of  woods  which  themselves  might  be  in 
Sumy.  These  views  of  a  vast  bat  distant  seascape,  which,  owing  to 
the  he^ht  of  the  horizon,  seem  to  appear  in  the  sky,  give  that  oooasional 
touoh  of  weirdnees  to  the  Nandi  landscapes  which  would  be  the  case  in 
England  or  Scotland,  if  amid  familiar   landscapes    we    Buddeoly   saw 

B  highest  over  10,000  feet. 
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limned  in  grey  or  silver  in  tbe  lower  sky  the  features  of  a  foreign  land. 
In  the  direction  of  the  Yiotoiia  Nyanza,  the  plateau  sometimes  crumbles 
away  into  broadening  river-valleys,  through  which  one  descends  rapidly 
from  the  temperate  zone  of  conifers  and  buttercups  to  palms  and  wild 
bananas,  or  ends  abruptly  in  an  awful  wall  2000  feet  and  more  in 
sudden  drop,  or  descends  in  a  series  of  terraces  which  are  covered  with 
a  tropical  forest,  recalling  most  closely  that  of  the  Congo,  and  possessing 
much  the  same  fauna  and  flora.  A  notable  feature  of  these  forests  in 
all  parts  of  the  Uganda  Protectorate  are  the  butterflies,  the  colours  of 
which  are  brilliant  even  for  the  tropios.  One  butterfly,  about  the  size 
of  the  English  tortoiseshell,  is  simply  pure  scarlet  all  over  the  upper 
surface  of  the  wings.  Others  are  pure  ultramarine  blue,  others  purple, 
while  there  are  the  usual  gorgeous  swallowtails  of  all  tints,  and  huge 
opalescent  Papiliqnidsel  But  perhaps  the  ones  that  are  coloured  pure 
vermilion,  and  are  sufficiently  numerous  to  be  a  remarkable  feature  along 
the  path,  made  the  greatest  impression  on  my  sense  of  colour. 

When  one  reaches  the  north-eastern  shores  of  the  Victoria  Nyanza, 
the  scenery  is  disappointing.  Kavirondo  bay  or  gulf,  that  lengthy 
northern  prolongation  of  the  Victoria  Nyanza,  is  a  huge  backwater  of 
the  lake  where  the  water  stagnates  and  entirely  loses  the  blue  limpidity 
ordinarily  characteristic  of  the  Victoria  Nyanza.  It  has  a  dirty  green, 
or  even  a  dirty  brown,  look.  Seen  from  a  distance  when  ruffled  by  the 
wind,  it  60  closely  resembles  a  red  ploughed  field  that  it  is  difficult  to 
believe  you  are  looking  on  a  sheet  of  water.  The  ground  is  either  a 
rank  marsh  (where  the  only  beautiful  feature  is  the  numerous  sacred 
ibises  of  inky  black  and  snowy  white)  or  harsh  rock.  There  are  very  few 
trees,  and  the  principal  object  in  all  these  landscapes  is  the  candelabra 
euphorbia,  a  form  of  vegetation  in  which  I  have  never  been  able  to  see 
any  beauty. 

The  people  who  inhabit  this  coast-belt  are  styled  Eavirondo.  It  is 
difficult  to  ascertain  whence  this  name  arose,  but  in  its  origin  it  appears 
to  have  been  applied  to  the  Bantu-speaking  folk  in  the  Elgon  district. 
South  of  tbe  Yala  river,  along  the  coasts  of  Eavirondo  gulf,  right  round 
to  the  German  border,  the  population  belongs  mainly  to  the  Nyifwa 
stock.  Physically  they  offer  a  somewhat  mixed  type,  which  differs 
little  if  at  all  from  the  average  Eavirondo  Bantu-speaking  population 
to  the  north  of  the  Yala  river.  They  speak  a  language,  however,  which 
differs  no  more  than  dialectically  from  the  Acholi  tongue.  The  Acholi 
— incorrectly  termed  Shuli — is  a  language  which  is  spoken  between  the 
White  and  Victoria  Niles  and  the  northern  coasts  of  the  Albert  Nyanza 
on  the  west  and  the  vicinity  of  Mount  Elgon  on  the  east.  The  range 
of  this  language  is  limited  on  the  south  by  the  Bantu-speaking  people 
of  Uganda,  Busoga,  and  Eavirondo.  On  the  north  the  extension  of 
this  tongue  is  bounded  by  the  Bari-Latuka-Masai  family  of  languages* 
which  stretches  right  across  to  Lake  Rudolf;  but  north  of  ib%  JBi%ti 
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tongaes  appear  the  Dinka  and  Shuluk,  who  speak  languages  cUmely 
related  to  Aoholi.  At  one  time  or  other  the  Aoholi  people  must  have 
sent  important  raids  to  the  north-east  ooast  of  the  Yiotoria  Nyanza, 
leaving  their  language  behind  them  to  this  day.  At  the  present  time 
the  Aoholi  language  and  the  Nyifwa  people  of  this  Eavirondo  ooast  are 
only  out  o£f  from  their  Aoholi  relations  by  a  narrow  band  of  Busoga* 
Kavirondo-Bantu  people^  and  also  by  that  strange  enolave  of  Bari- 
Masai  languages — the  Elgumi  (who  oome  in  as  a  wedge  between  the 
BuBoga  on  the  west  and  the  Bantu-speaking  peoples  of  west  Elgon 
cm  the  east).  Both  the  Nyifwa  and  Bantu-speaking  Eavirondo  on  the 
north-eastern  ooast-lands  of  the  Yiotoria  Nyanza  have  been  remarkable 
since  the  days  of  Joseph  Thomson  for  their  Adam-and-Eve  like  nudity* 
They  are  a  most  agreeable,  friendly  people  as  a  rule,  and  said  to  be 
very  strict  in  their  morality,  but  they  are  absolutely  naked  and  un- 
ashamed. A  great  deal  of  nudity  is  seen  amongst  the  men  between 
Eilimanjaro  on  the  east  and  the  Nandi  plateau  on  the  west,  but  in 
all  these  countries  the  women  are  more  or  less  sorapulously  clothed. 
In  Eavirondo  the  women  are  as  naked  as  the  men. 

I  will  now  attempt  to  give  some  description  of  Mount  Elgon  and  its 
surroundings.  I  travelled  completely  round  this  mountain.  Reaching 
its  vicinity  first  from  the  settlement  of  Mumia's  on  the  Nzoia  river,*  I 
passed  through  Bantu  Eavirondo,  then  a  narrow  belt  of  Elgumi  (a  fine, 
tall  people,  whose  language  I  have  already  stated  is  a  dialect  closely 
related  to  Sak  and  Masai),  and  then  reached  a  country  on  the  northern 
slopes  of  the  mountain  inhabited  by  a  branch  of  the  Nandi  race  whom 
the  Masai  call  Elgoiny.f  It  was  from  this  Masai  name  that  Joseph 
Thomson  derived  the  somewhat  incorrect  version  of  Elgon,  which  is  the 
name  under  which  this  great  extinct  volcano  will  henceforth  be  known. 
This  tribe  of  Nandi  race  has  no  collective  name  for  itself.  It  is  closely 
related  in  race  and  language  to  the  Sabei  people  on  the  northern  slopes 
of  Elgon,  and  the  two  communicate  one  with  the  other  by  roads  right 
across,  the  crater.  The  villages  of  these  people,  and  of  some  of  the 
adjoining  ELavirondo,  are  remarkable  for  the  clay  walls  with  which 
they  are  surrounded.  Outside  the  clay  wall  is  a  deep  moat  crossed  by 
bridges  of  earth  or  planks  which  correspond  with  gateways  in  the  clay 
wall.  These  gateways  are  often  rudely  arched  by  means  of  boughs. 
The  style  of  these  olay  walls  somehow  or  other  strikes  the  traveller  as 
being  due  to  some  teaching  from  the  north,  though  there  is  no  due  at 
present  to  the  direction  from  which  this  idea  came.  On  the  southern, 
as  on  the  northern,  side  of  Mount  Elgon,  the  awful  mountain-cliffs 
whioh  mark  one  of  the  lower  terraces  of  this  tremendous  crater  are 


*  Often  called  the  Kseia  by  the  natives. 

t  It  is  difleilll  to  exprees  this  souDd  in  writing  when  the  y  comes  as  a  final.    It 
IssillMmi^  flHMVSS  a  vowd  at  the  end  of  the  word  which  had  been  elided. 


14  THE  UGANDA  PROTECTORATS,  RUWENZORI, 

honeyootnbed  with  deep  reoeases  or  oavems.  The  rooks  here  I  find  some 
diffioulty  in  desoribing  geologically.  The  specimens  which  I  detached 
for  description  at  home  are  described  as  being  <*augite  crystals," 
"  nephelinite,"  "  decomposed  rocks,"  '*  fossil  wood/'  **  angite  in  volcanic 
bomb,**  and  "  basalt."  To  a  person  sadly  ignorant  as  I  am  of  geology, 
these  rocks  often  appeared  as  being  like  sandstone,  and  in  all 
the  stream  valleys  the  pebbles  were  thickly  strewn  with  black  coal- 
dust  and  minute  pieces  of  coal  which  seems  to  be  anthracite.  I  am 
qoite  unable  to  throw  any  light  on  the  origin  of  these  onrious  recesses, 
which  are  the  well-known  caves  of  Elgon,  the  oaves  which  were  first 
discovered  by  Joseph  Thomson.  They  are  almost  always  situated  close 
to  the  base  of  a  precipitous  or  overhanging  oli£f  of  rock.  Man  may  have 
enlarged  them  here  and  there  by  hacking  at  the  crumbling  and  decom^ 
posed  rock,  and  this  has  no  doubt  been  done  to  some  extent.  The 
interior  of  these  caves  is  blocked  up  in  some  cases  by  houses  made  of 
sticks  and  laths,  over  which  cow-dung  and  clay  have  been  plastered. 
The  ceiling  is  of  course  the  sloping  roof  of  a  rook.  Some  of  these 
dwellings  are  used  for  the  housing  of  oattle,  sheep,  and  goats,  others  for 
human  beings.  The  floor  of  these  oaves  is,  I  should  say,  several  feet 
thick  in  the  hardened  excrement  of  cattle,  besides  refuse  and  rubbish 
thrown  down  by  the  humans.  The  oaves  so  swarm  with  fleas,  and  are 
so  noisome  from  the  atrocious  stench  arising  from  this  ancient  manure, 
that  any  extensive  examination  of  them  was  intolerable.  I  should  think, 
however,  that  some  one  with  more  time  and  patience  at  his  command 
than  myself  on  this  expedition,  and  who  would  endure  for  a  time  the 
attacks  of  the  fleas,  might  obtain  most  interesting  results  by  excavating 
the  floors  of  these  caverns.  Native  tradition  never  stretches  very  far 
back  in  these  countries,  but  as  far  as  it  does  stretch,  the  people  declare 
the  caves  to  have  been  inhabited  from  the  earliest  days  of  their  tradi- 
tions. Nowadays,  owing  to  the  Pax  Britannica,  they  are  practically 
deserted.  The  natives  told  me  they  would  only  be  re-occupied  either 
if  war  broke  out  again,  or  if  any  unusual  drought  occurred  in  the 
lowlands,  obliging  them  to  drive  their  cattle  to  these  mountain 
pastures.  Several  of  these  caves,  curiously  enough,  are  completely 
concealed  from  view  in  front  by  a  curtain  of  water.  The  cave  coincides 
with  the  descent  of  one  of  the  gloriously  beautiful  waterfalls  for  which 
Elgon  should  be  famous.  The  path  leading  to  the  cave  takes  you 
dryshod  under  a  river,  and  when  you  are  seated  at  the  mouth  of  the 
cave  you  see  the  splendid  glowing  landscape  through  an  opal-tinted 
veil  of  water.  I  visited  several  caverns,  but  amongst  others  the  one 
which  was  the  first  cave  reached  and  discovered  by  Joseph  Thomson, 
whose  visit  the  natives  still  remember  vividly.  This  cave  also  was 
masked  by  a  splendid  waterfall,  a  waterfall  not  represented  on  the 
map.  It  is  the  descent  of  the  Sasuru  river,  and  I  would  propose  to 
name  the  waterfall  the  Thomson  falls,  as  it  has  no  name  in  the  native 
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1»>go&S0t  ft>id  A8  BO  many  of  the  waterfalls  of  Elgon  commemorate  the 
explorers  who  have  made  this  oonntry  known.  It  is  hardly  necessary 
to  add  that  Joaeph  Thomaon  here,  as  wherever  else  he  passed  in  Central 
Afrioa,  left  behind  him  the  moat  pleasing  memories.  Fate  has  ordained 
that  I  shonld  often  have  had  to  travel  in  his  footsteps,  and  I  have 
always  noted  that  where  he  has  bean  the  first  white  pioneer  his 
admirable  treatment  of  the  natives  has  eiunred  a  kindly  weloome  to 
those  who  followed,    I  might  state  that  one  of  the  minor  chiefs  of  this 


part  of  the  mountain,  who  gnided  me  to  the  Thomson  falls  and  showed 
me  the  oaves,  possessed  as  a  relic  of  Joseph  Thomson  half  a  SinetenUh 
Century  Beview,  a  copy  of  that  review  which  had  been  out  in  halves  and 
left  behind.  This  the  man  believed  to  be  a  kind  of  treaty  with  the 
white  man,  and  he  always  exhibited  it  with  one  end  olutohed  firmly  in 
his  hand,  so  that  so  preoioos  a  dooament  might  not  be  taken  Irom  him. 
The  vegetation  on  the  western  flanks  of  Elgon  is  extremely  rich, 
and  quite  West  AMoan  in  character ;  whereas  on  the  other  sides  of  the 
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mountain  it  is  essentially  East  African.     The  scenery  on  the  western 
side  is  perhaps  grander, and  more  beautiful  in  its  details  than  on  the 
other  aspects  of  the  mountain.     Tremendous  buttresses  and  precipi- 
to^is  sides  of  gleaming  granite  or  quartz  advance  from  the  great  blue 
crater  wall  into  the  Bukedi  plains.    An  excellent  road  has  recently 
been  made  all  round  the  face  of  the  mountain  by  an  enterprising 
Uganda  chief,  whom  I  had  placed  temporarily  in  charge  of  this  district. 
From  this  road  one  obtains  the  most  beautiful  views  of  lakes  and 
marshes  in  the  direction  of  those  vast  backwaters  of  the  Victoria  Nile. 
The  native  inhabitants  of  west  Elgon  are  of  the  greatest  interest.   They 
are  of  rather  a  mixed  stock,  but  all  are  of  very  low  and  ape-like  appear- 
ance.    Some  stunted  individuals  recall  irresistibly  the  Pygmies  of  the 
Congo  forest,  whom  they  closely  resemble  in  features  and  low  stature. 
Others,  again,  remind  one  of  those  strange,  ape-like  pariahs  seen  by 
Messrs.  Grogan  and  Sharpe,  myself,  and  others  on  the  eastern  edge  of 
the  Congo  forest.     The  greatest  interest  they  possess,  however,  lies  in 
fact  that  they  speak  a  Bantu  language  which,  of  all  those  discovered, 
possibly  cotdes  nearest  to  the  original  form  of  the  Bantu  mother-tongue. 
I  have  no  spaoe  to  dilate  on  the  features  of  this  language  in  this  article ; 
I  must  reserve  my  account  of  it  for  my  book.     I  might,  however,  call 
the  attention  of  the  Society  to  this  Interesting  fact.     That  great  philo- 
logist, the  great  Dr.  Bleek,  who  invented  the  name  Bantu,  and  who 
was  the  first  to  give  any  definite  account  of  the  features  of  the  Bantu 
languages,  attempted  to  reconcile  curious  differences  of  form  between 
the  prefixes  and  their  corresponding  particles  or  pronouns,  and  also  to 
explain  the  origin  of  that  preliminary  vowel  which  begins  the  prefix  in 
so  many  Bantu  languages  of  archaic  type.     He  drew  from  the  small 
evidence  at  his  disposal  the   brilliant  deduction  that  originally  the 
prefixes  were  in  a  mtich  more  ample  form  of  two  syllables.     It  would 
be  out  of  place  if  I  gave  all  the  particulars  here,  but  I  might  say  that 
these  Bagesu  people  of  west  Elgon  exist  at  this  day  to  confirm  Dr. 
Bleek's  hypothesis,  for  they  utter  prefixes  almost  exactly  in  the  form 
which  Dr.  Bleek  believed  must  have  represented  their  original  condi- 
tion.    This  language,  in  fact,  almost  more  than  any  other,  will  enable 
us  to  reconstruct  the  original  form  of  the  Bantu  prefixes,  and  to  explain 
changes  which  have  since  occurred  to  differentiate  the  prefix  from  its 
corresponding  pronoun. 

The  Sabei  people  of  north  Elgon  are,  as  already  stated,  another 
branch,  and  one  of  the  most  northern,  of  the  Nandi  stock.  They  are 
mostly  a  handsome  people,  but  occasionally  possess  wives  whom  they 
have  captured  in  warfare  from  the  hostile  Bantu  to  the  west  of  them, 
and  these  women  are  hideous  and  ape-like.  From  the  Sabei  country, 
which  is  mostly  at  an  altitude  of  7000  feet,  one  can  distinguish  clearly 
the  outlines  of  Lake  Salisbury,  Lake  Gedge,  and  of  the  swampy  rivers 
that  feed  these  open  stretches  of  water.     One  can  even  see  to  the  north 
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the  Nakwai  hills  and  the  heights  of  Karamojo.  Prominent  objects  on 
the  north-east  horison  are  the  splendid  mountain  mass  of  Eamalinga 
and  the  still  more  piotareeqne  peaks  of  Debasien.  So  far  as  ontline 
goes,  I  think  Debasien  is  the  most  beautiful  mountain  I  have  ever  seen 
in  Africa.  Its  height  is  given  on  Oolonel  Macdonald's  map  as  not 
exceeding  9700  feet.  This  is  probably  oorreot;  but  as  the  mountain 
rises  sheer  from  a  plain  whose  altitude  is  not  much  over  3000  feet,  it 
appears  much  more  lofty,  and  at  a  guess  one  would  give  it  11,000  feet 
at  its  highest  point.  Parts  of  this  mountain  appear  to  be  richly 
clothed  with  forest,  but  as  the  eye  wanders  over  the  vast  plains  to  the 
north  one  can  easily  distinguish  decreasing  vegetation  and  a  com- 
mencement of  that  sterility  which  afflicts  so  much  of  the  northern 
parts  of  the  Uganda  Protectorate.  To  the  east  of  Debasien  rise  the 
Suk  and  Earamojo  mountains  in  fantastic  forms,  some  of  them  with 
crags  thousands  of  feet  in  height,  which  appear  to  be  falling  over.  To 
the  south-east  of  Debasien  the  northern  buttresses  of  Elgon  stretch  out 
towards  the  Suk  highlands  in  a  series  of  hills  or  hillocks  of  strangely 
regular,  conical  shape,  as  regular  in  their  pyramidal  outline  and  the 
sharpness  of  their  apices  as  if  they  had  been  made  by  man.  To  the 
north-east  of  Elgon  one  touches  that  average  East  African  dryness 
and  poorness  of  vegetation  which  is  so  characteristic  of  the  lowlands 
between  Abyssinia  on  the  north  and  Nyasaland  on  the  south.  The 
courses  of  rivers  are  dotted  here  and  there  with  tall  shady  trees,  but 
outside  these  there  is  a  paucity  of  vegetation  which,  I  confess,  after 
the  rank  luxuriance  of  west  Elgon,  was  rather  welcome. 

From  the  Sabei  country  I  was  obliged  to  travel  for  sixteen  days  to 
the  Ravine  station  without  a  road,  simply  guiding  my  caravan  by  the 
map  and  eye.  Occasionally  I  would  lead  them  to  the  edge  of  a  morass, 
or  to  an  unfordable  river,  or  to  a  ravine  of  such  precipitous  sides  that 
it  was  un traversable.  Then  a  dStour  had  to  be  made.  But  for  the 
most  part  the  country  was  an  easy-going  steppe,  relatively  mercifal  in 
its  moderate  development  of  vegetation.  From  the  north-east  of  Elgon 
to  within  sight  of  the  Havine  station,  we  passed  through  a  land  whose 
only  human  inhabitants  were  a  few  wandering  and  fugitive  Andorobo, 
a  land  simply  swarming  with  big  game.  We  saw  large  herds  of 
elephants  firstly;  then  many  rhinoceroses;  then  literally  countless 
hartebeests,  water-buck,  reedbuck,  Cobus  antelopes,  bastard  hartebeests, 
and  oribi.  Herds  of  sebras  would  follow  the  caravan,  snorting  and 
kiddng  up  their  heels.  There  were  lions,  leopards,  wart-hogs,  jackals, 
and  many  ostriches.  Last  of  all,  in  the  middle  of  the  Owas  'Ngishu 
plateau,  where  forests  of  acacia  still  lingered,  and  before  the  elevation 
of  the  ground  had  led  us  to  the  region  of  the  conifer,  we  came  upon 
giraffe,  upon  this  five-homed  giraffe  which  appears  to  be  a  new  species 
of  that  remarkable  animal,  and  apparently  the  common  form  of  giraffe 
between  Elgon  on  the  west  and  Lake  Baringo  on  the  east.     Seen  from 
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a  distanoe,  these  giraffe  appeared,  whe^  adult,  to  be  black  and  white, 
black  with  white  bellies  and  limbs.  Here  and  there  monsters  stood  on 
the  top3  of  large  anthills  or  small  hillocks,  sentries  posted  to  warn  the 
feeding  herds  of  the  approach  of  the  giraffe's  only  enemies,  man  and 
the  lion.  Yet  so  little  had  m'  a  tfassed  these  creatures  during  recent 
years,  since  the  platean  was  divested  of  its  huipan  inhabitants,  the 
Gwas  'Ngishu  Masai,  by  civil  wars,  that  these  sentinels  seem  to  have 
taken  little  or  no  notice  of  our  caravan.  Feeling  sure  that  there  was 
something  unlike  the  ordinary  giraffe  about  these  beasts,  I  sanctioned 
the  breaking  of  one  of  our  game  regulations,  and  myself  with  the  aid 
of  Mr.  Doggett  secured  four  specimens — ^two  males  and  two  females — 
for  the  British  Museum.  This  animal  will  have  been  described  by  Mr. 
Oldfield  Thomas  in  the  Proceedings  of  the  Zoological  Society, 

It  is  a  great  contrast  to  pass  from  regions  like  this  to  the  islands 
of  the  Victoria  Nyanza,  and  these  again  differ  markedly  in  appear- 
ance one  from  the  other.  Some  of  these  islands  consist  of  little  more 
than  enormous  smooth  monoliths,  or  great  boulders  of  rock  piled 
one  on  the  other  as  though  they  were  enormous  ruins  of  a  Cyclopean 
race.  Some  of  these  rocks  are  snowy-white  with  the  guano  of  cor- 
morants and  other  water-birds,  who  make  them  their  perchiug  or  nestiug 
places.  Again,  other  islands  have  sandy  shores,  and  are  covered  with 
the  most  luxuriant  forest.  Others  again  rise  into  green  downs  above 
the  forest-leveL  The  island  of  Buvuma  is  a  little  world  in  itself,  and 
resembles  very  much  in  shape  the  island  of  Celebes.  In  Buvuma  the 
downs  rise  into  mountains  of  more  than  2000  feet  above  the  level  of  the 
lake,  heights  which  will  prove  valuable  and  accessible  as  sanatoria  for 
the  white  settlers  on  the  shores  of  the  Victoria  Nyanza.  The  island  of 
Buvuma  is  of  great  interest.  Its  inhabitants  belong  to  the  same  stock 
as  the  Busoga,  and  do  not  differ  markedly  in  appearance  or  language 
from  that  people,  or  from  the  kindred  Baganda.  But  for  a  hundred 
years  or  more  there  has  been  a  deep-seated  feud  between  them  and  the 
Baganda.  Many  a  king  of  Uganda  has  endeavoured  to  conquer  Buvuma 
and  has  failed.  At  the  present  time  a  Muganda  chief  is  stationed  there 
as  resident,  but  the  affairs  of  the  island  are  supervised  by  that  excellent 
servant  of  the  Uganda  Protectorate,  Mr.  Grant,  who  is  the  Sub-Com- 
missioner for  the  Central  Province.  In  Buvuma  the  people  have 
resolutely  refused  Christianity,  and  they  adhere  to  the  old  fetishistic 
religion.  They  worship  at  least  ten  Balvhari^  or  spirits.  The  worship 
of  these  spirits  is  chiefly  carried  on  by  offerings  of  food  and  drink  that 
are  placed  in  little  huts  outside  the  village.  These  huts  of  grass  are 
surmounted  by  a  long  peak  or  steeple  made  of  sheaves  of  grass.  Some- 
times, however,  the  fetish-place  is  a  hollowed  stone,  and  over  this  is 
suspended  a  large  grass  "  extinguisher  "  hung  from  the  bough  of  a  tree. 
In  Buvuma  it  seemed  to  me  as  though  many  of  the  plants  and  birds 
differed  from  those  of  the  mainland,  but  my  ideas  on  this  point  have 
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sot  been  much  confirmed  by  the  specimens  collected.  Still,  I  should 
think  that  in  many  respects  this  island  deserves  very  careful  ex- 
amination. 

Busoga,  which  together  with  Elgon  constitutes  the  coastland  of  the 
Central  Province  on  the  Victoria  Nyanza,  is  a  fertile,  well-forested 
country  on  the  east  side  of  the  Victoria  Nile,  closely  resembling  Uganda 
in  its  appearance,  productions,  and  people.  It  is  the  first  definite  taste 
of  West  Africa  which  the  traveller  coming  from  the  Indian  ocean  gets 
as  he  advances  towards  Uganda.  The  Sio  river,  one  of  the  few  streams 
which  actually  enter  the  northern  half  of  the  Victoria  Nyanza,  is  a  very 
well-marked  boundary  between  the  open  grassland  of  Eaviromlo,  with 
its  naked  people,  and  the  well-forested,  hill  and  marsh  country  of  Busoga, 
whose  inhabitants^  however  poor  they  may  be,  are  scrupulously  clothed. 
Here  one  sees  the  grey  parrot  and  many  West  African  forms  of  Turaco  in 
abundance.  The  language  of  the  Busoga  differs  very  little  from  that 
of  Uganda,  and  the  people  are  in  the  main  of  the  same  stock. 

Busoga  is  separated  from  Uganda  by  the  Victoria  Nile,  which,  in 
its  birth  at  the  Bipon  falls,  gives  us  one  of  those  glorious  bits  of  scenery 
that  make  this  world  so  hard  to  leave.  I  shall  not  attempt  here  to 
describe  the  scene,  which  has  been  frequently  described  before  from  the 
days  of  Speke  onwards.  The  Victoria  Nile  loses  itself  for  a  while  in 
the  huge  backwaters  of  Kioga,  Ewania,  and  other  lakes  and  marshes. 
Here  the  country  is  for  the  most  part  low  and  exceedingly  swampy, 
and  therefore  very  unhealthy  for  Europeans.  Cleared  of  sudd,  however, 
the  Victoria  Nile  is  navigable  for  steamers  from  a  point  about  55  miles 
north  of  the  Victoria  Nyanza  all  the  way  to  Foweira,  which  is  on  the 
borders  of  the  Nile  province,  and  not  far  from  the  Albert  N janza. 

The  geographical  features  of  Uganda  proper  extend,  as  I  have 
already  said,  eastwards  of  the  Nile  over  Busoga.  They  are  also  continued 
westwards  into  a  portion  of  Tore  and  into  Ankole,  and  southwards  into 
Earagwe.  These  geographical  features  consist  of  hummocky  hills 
(rising  here  and  there  into  lofty  downs),  with  broad  marshes  inter- 
secting this  lumpy  country.  Over  almost  the  whole  of  Uganda  proper 
and  the  surrounding  countries,  which  resemble  it  in  appearance,  there 
is  scarcely  to  be  seen  a  real  running  stream  or  river,  the  only  exceptions 
being  the  Kagera  on  the  south-west  and  the  Nile  on  the  north.  Almost 
every  watercourse  is  so  choked  with  vegetation  that  from  a  height  the 
water  is  not  visible,  and  the  broad  river-valley  seems  to  be  a  stretch 
of  light  green  sward.  Sometimes,  however,  these  valleys  in  between 
the  hills  are  filled  with  forest,  the  tropical  luxuriance  of  which  cannot 
be  beaten  in  any  part  of  Africa  that  I  have  seen.  These  Uganda 
forests  surpass  in  splendour  of  vegetation  and  in  loftiness  of  trees  the 
finest  forest  effects  I  have  seen  on  the  Congo,  the  Cameroons,  in  the 
Niger  Delta,  and  in  Liberia.  But  even  in  these  forest  depths,  where 
the  valley  is  deepest,  the  water  scarcely  seems  to  flow  or  percolate,  and 
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lias  all  the  appearance  of  stagnanoy ;  and  even  here  its  course  is  almost 
completely  hidden  by  the  growth  of  weeds,  reeds,  grass,  rashes,  and 
zingiberaceous  plants,  some  of  these  latter  with  splendid  leaves  which 
might  take  their  place  amongst  ornamental  foliage  in  greenhouses. 
Where  the  river-valley  does  not  support  this  extravagant  forest,  it 
is  completely  covered  with  papyrus  and  other  water-plants.  These 
papyrus  rushes  will  grow  to  a  height  of  9  or  10  feet  sometimes  from 
the  surface  of  the  water.  The  Baganda  have  carried  across  these 
marshes  in  all  directions  fairly  solid  causeways,  made  by  driving 
stakes  into  the  ground,  and  then  constructing  between  these  stakes 
a  sort  of  corduroy  road  on  which  sand  is  piled. 

A  familiar  spectacle  in  Uganda  is  the  magnificent  banana  planta- 
tions, which  constitute  the  main  source  of  food-supply. 

The  huts  of  the  common  people  are  poor  and  untidy  in  appearance, 
and  do  not  correspond  with  the  relatively  high  position  which  the 
Baganda  occupy  in  other  respects  amongst  African  peoples.  The 
chiefs,  however,  erect  buildings  of  reeds,  palm-trunks,  and  thatch,  which 
are  imposing  and  often  elegant  in  appearance.  The  Baganda  are  a 
very  carefully  clothed  people,  who  are  almost  more  squeamish  about 
any  exposure  of  the  person  than  Europeans.  Yet  they  are  a  much  less 
moral  race  than  the  naked  Eavirondo,  though  Christianity  is  exercising 
a  decidedly  elevating  influence  on  their  habits  in  this  respect.  This 
is  perhaps  the  only  adverse  thing  that  can  be  said  about  them,  for  in 
other  respects  they  are  the  most  amiable  and  charming  black  race  I 
have  ever  encountered.  In  politeness,  quickness  of  intelligence,  and 
appreciation  of  beauty,  they  are  the  Japanese  of  Africa.  I  am  convinced 
that  a  very  great  future  lies  before  the  Baganda,  if  they  are  properly 
led  forward  in  a  wisely  administered  British  Protectorate.  So  much, 
however,  has  been  written  about  them  and  their  country,  that  it  would 
be  a  needless  waste  of  space  if  I  were  to  repeat  observations  which 
have  already  been  made  by  the  many  who  have  visited  and  reported 
on  this  country. 

I  have  only  seen  the  southern  part  of  Unyoro.  It  differs  chiefly  in 
appearance  from  the  adjoining  parts  of  Uganda  in  the  much  less 
frequency  of  swamps  and  in  the  greater  rockiness  of  the  downs.  In 
southern  Unyoro  the  extraordinary  naked  boulders  which  are  piled  one 
on  the  top  of  the  other  on  the  summits  of  hills  bear  the  most  marked 
reseipblance  to  ruined  castles,  and  are  picturesque  in  the  extreme.  In 
western  Unyoro,  not  far  from  the  coast  of  the  Albert  Nyanza,  there  is 
a  magnificent  stretch  of  forest,  quite  West  African  in  flora  and  fauna. 
I  have  seen  the  southern  portion  of  this  forest,  and  have  obtained  from 
it  chimpanzees,  which  I  have  sent  to  the  national  collections.  This 
stretch  of  typically  West  African  forest  extends  almost  uninterruptedly 
from  the  vicinity  of  the  Victoria  Nile  (near  its  entry  into  Lake  Albert) 
souUiwards,  parallel  with  the  coast  of  the  Albert  Nyanza  (but  not 
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reaching  it),  through  eastern  Toro,  parallel  with  the  Bawenzori  itange 
but  not  joining  with  it,  into  northern  Ankole.  The  country  along  the 
coast-line  of  Albert  Nyanza  drops  abruptly  from  the  Unyoro  plateau, 
and  is  somewhat  harsh  in  character,  partly  owing  to  the  presence  of 
salt  in  the  soil.  This  harsh-looking  country  extends  along  the  south 
end  of  Albert  Nyanza,  varied  with  huge  marshes.  About  30  miles 
from  the  lake-shore,  however,  in  a  north-westerly  direction,  one 
suddenly  enters  a  belt  of  extravagant  West  African  forest,  a  forest  which 
is  now  quite  continuous  with  that  of  the  Congo.  This  belt  of  dense 
woodland  stretches  eastwards  to  the  north-western  flanks  of  Buwenzori, 
and  then  turns  again  westwards,  and  leaves  the  Semliki  flowing  through 
a  strip  of  country  quite  East  African  in  appearance,  with  long  grass 
and  sparsely  foliaged  trees — euphorbias,  etc.  This  is  the  country  which 
characterizes  the  greater  part  of  the  shores  of  Albert  Edward  Nyanza, 
except  a  portion  of  the  eastern  shore,  where  there  is  another  patch  of 
West  African  forest,  which  is  really  a  termination  of  the  Unyoro  belt. 
In  the  region  between  Buwenzori  and  the  heights  of  the  Congo  water- 
shed— in  fact,  on  either  side  of  the  upper  valley  of  the  Semliki — there 
is  a  great  deal  of  East  African  big  game;  there  are  fan  palms 
(^Borcusus) ;  and  there  are  those  large  vultures  which  are  particularly 
associated  with  the  steppe  regions  of  Africa  where  big  game  abounds. 
A  march  or  two  to  the  west  of  the  Semliki  brings  one  to  a  rather  high 
mountain  range,  the  flanks  of  which  are  clothed  in  dense  forest.  This 
is  the  forest  which  stretches  uninterruptedly  to  the  upper  Congo,  and 
which  crosses  the  lower  part  of  the  Semliki  till  it  touches  the  flanks  of 
Buwenzori.  This  Congo  forest,  however,  avoids  the  western  shores  of 
Albert  Edward  Nyanza,  and  trends  in  a  south-westerly  direction  towards 
the  upper  Congo.  The  mountain  range  west  of  Albert  Edward  Nyanza 
has  a  most  imposing  appearance,  possibly  due  to  some  mirage  or 
moisture  in  the  atmosphere,  which  gives  the  moantains  an  exaggerated 
appearance  of  height,  so  that  on  some  days  one  strains  the  eyes  to  see 
if  snow  does  not  lie  on  them.  This  deceptive  appearance  has  actually 
caused  certain  travellers  to  place  hypothetical  snow-peaks  in  this  range 
which  have  no  existence.  The  Belgians,  indeed,  assured  me  that  the 
greatest  heights  of  these  mountains  have  been  ascended  by  them,  and 
are  found  not  to  be  more  than  an  approximate  6000  feet  above  sea-level. 
They  are  no  doubt  right  This  same  range,  however,  close  to  the 
south-west  coast  of  Albert  Nyanza,  does  rise  to  heights  of  over  8000 
feet,  and  I  cannot  help  thinking  that  altitudes  of  8000  or  9000  feet 
may  still  be  found  to  the  west  of  Albert  Edward  Nyanza.  The  fauna 
of  this  mountain  range  is  East  African,  and  not  West  African.  It  is 
rather  interesting  to  notice  how  sharp  is  the  demarcation  in  this 
direction  of  the  range  of  two  species  of  buffalo.  The  Cape  buffalo,  with 
its  large  and  recurved  horns,  still  lingers  in  the  Semliki  valley  outside 
the  forest.    The  instant  you  enter  the  forest,  however,  you  see  individuals 
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or  enoonntar  traoes  of  the  Congo  speoiee  of  bnffalo,  with  its  giMtly 
reduced  horns  and  shaggy  red  hair. 

I  eroesed  the  Semlihd  liver  opposite  Fort  Ubeni,  and  travelled  for 
thiee  days  into  the  dense  Congo  forest.  I  oan  fully  endorse  all  that  the 
celebrated  explorer  Stanley  hma  said  aboat  the  awesome  nature  of  these 
appalling  woods.  I  can  only  say  that  the  whole  of  my  expedition,  u 
well  as  myself,  longed  to  be  oat  of  ihem,  although  we  were  in  search  of 
the  now  well-known  Ukapi  and  of  other  wonders,  some  of  which  were 
fonnd,  and  some  of  which  stiU  remain  undiscovered.  I  employed  my 
time  in  this  forest  profitably  by  visiting  the  Pygmies  at  home,  and 
seeing  their  little  settlements  of  tiny  hats  oonstmoted  of  withes  and 
leaves.     I  also  enoonntered  here  those  strange  prognathous,  ape-like 
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people  who  seem  to  be  a  race  of  pariahs  dwelling  on  the  fringe  of  other 
tribes.  They  are  locally  known  as  the  Ba-nande.  I  made  some  in- 
teresting discoveries  aboat  the  Bantu  languages  spoken  in  these  forests, 
and  the  adjoiniog  tongaes  which  are  not  Bantu,  but  are  apparently 
distantly  related  to  the  Ifakarka,  or  Nyam-Nyam.  I  also  ascertained 
that  the  real  gorilla  comes  pretty  near  to  the  Bemliki  iu  its  distribution. 
I  have  reason  to  believe  that  other  remarkable  discoveries  of  hitherto 
anknown  mammals  will  be  made  beside  that  of  the  Okapi.  As  it  was, 
in  this  forest  we  obtained  skins  of  several  other  beasts  new  to  science. 
I  might  mention  that  I  was  accorded  the  kindest  hospitality  by  the 
Belgian  officials,  and  given  every  possible  facility  for  visiting  this 
portion  of  the  Congo  Free  State.  I  found  the  natives  everywhere  on 
friendly  terms  with  the  Belgian  authorities,  and  the  excellent  roads  and 
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well-built  stations,  together  with  abundant  supplies  of  the  oomforts  and 
necessaries  of  existence  from  Antwerp  merchants,  introduced  a  strange 
element  of  civilization  into  these  otherwise  trackless  wilds.  Sir  Henry 
Stanley  would  indeed  be  amazed  at  the  change  which  has  taken  place  in 
parts  of  the  forest  which  some  twelve  years  ago  were  to  him  and  his 
expedition  more  remote  from  civilization  than  the  north  pole. 

Bearding  the  Pygmies,  I  might  mention  that  I  have  examined 
individuals  from  several  differeat  parts  of  this  northern  province  of  the 
Congo  Free  State  and  from  adjoining  British  territory,  for  a  few 
Pygmies  dwell  within  the  limits  of  the  Uganda  Protectorate  in  the 
Mboga  country.  As  the  result  of  my  inquiries,  I  have  come  to  the  oon- 
clusion  that  there  is  no  special  Pygmy  language ;  that  each  section  of 
Pygmies  speaks  more  or  less  imperfectly  the  language  of  the  tribe  of 
forest  Negroes  with  which  it  most  associates.  Thus,  some  of  the  Pygmies 
speak  the  corrupt  Bantu  dialect  of  the  Babira,  while  others  speak  such 
languages  as  Hbuba,  Lega,  and  other  tongues  that  are  not  Bantu.  The 
Pygmy  pronunciation,  however,  is  constantly  punctuated  by  little  gasps 
which  take  the  place  of  consonants,  and  which  have  a  far-off  resemblance 
sometimes  to  the  South  African  click.  They  also  speak  with  a  musical 
pronunciation  that  is  strongly  cadenced.  My  measurements  of  the 
Pygmies  and  other  particulars  I  shall  have  to  reserve  for  the  Journal  of 
the  Anthropological  InaHtute, 

The  south-western  part  of  the  Uganda  Protectorate  consists  of  the 
district  of  Ankole.  A  portion  of  this  noble  country  rises  to  heights  of 
8000  and  9000  feet,  and  here  reappears  the  alpine  vegetation  of  Buwen- 
zori,  Elgon,  and  the  Nandi  plateau.  Amongst  these  mountains  are 
scattered  almost  innumerable  crater-lakes,  which  provide  landscapes  of 
exquisite  beauty.  I  shall  never  forget  my  first  glimpse  of  one  of  these 
basins  of  sweet,  clear  blue  water.  We  were  at  the  end  of  a  long  and 
very  weary  march,  and  I  was  ardently  desiring  to  find  water  for  the 
thirsty  men,  so  that  we  might  camp  and  rest.  We  had  been  constantly 
ascending,  and  I  had  looked  out  in  vain  for  any  rill  or  rivulet.  At  last 
my  guide  said  water  was  quite  close,  and  proceeded  to  commence  the 
ascent  of  an  extremely  steep  cone  covered  with  short  turf.  I  followed 
in  perplexity,  reached  the  edge  of  the  cone,  and  suddenly  looked  down 
a  few  hundred  feet  into  a  lakelet  which  was  an  absolute  mirror  of 
banana-covered  shores.  Some  of  these  crater-lakes  look  as  if  two  craters 
had  coalesced.  They  are  of  rather  large  size,  swelling  out  here, 
narrowing  there,  and  swelling  out  again.  They  nearly  all  contain  fish. 
The  scenery  round  them  is  so  extravagantly  beautiful  that  I  feel  that — 
coupled  with  the  fact  that  they  are  in  a  country  possessing  a  very 
healthy  climate  and  few  inhabitants — they  may  some  time  become  the 
seats  of  small  European  settlements. 

The  southern  part  of  Ankole  is  somewhat  dryer  and  less  equatorial 
in  climate.     It  has  a  more  parched  appearance,  at  any  rate,  during  the 
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dry  season,  and  it  falls  in  altitude.  Here  there  is  a  certaio  amount  of 
big  gaiJte,  inolnding  buSalo,  ifainocerosee,  and  eland.  The  people  of 
Ankole,  as  is  well  known,  consist  of  a  race  of  sturdy  Negroes— the 
Ba-iro — and  an  aristocracy  of  Ba-hima,  who  are,  as  Speke,  their  original 
discoverer,  guessed  at  once,  obviously  descended  &om  a  Gala,  Bomali,  or 
other  Hamitio  stock.  As  regards  features  and  complexion,  one  often 
sees  men  and  women  amongat  the  Ba'hima  who  are  more  like  Egyptians 
than  is  the  case  wiUi  the  Galas  and  the  Somalia.    But,  strange  to  say. 
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the  hair  of  the  head  is  much  more  woolly  and  Negro-like  than  is  the 
case  with  Galas  and  Somalia.  I  have  seen  some  men  and  women  so 
light  in  complexion  that  I  actually  thought  they  were  some  of  Emin 
I^ha'a  refugee  Egyptians,  until  it  was  proved  to  me  that  they  had  been 
bom  and  bred  in  Ankole.  These  people,  no  doubt,  are  the  origin  of 
many  of  the  legends  of  a  white  race  dwelling  in  Equatorial  Africa. 
Amongst  many  other  points,  they  are  remarkable  for  their  domestio 
cattle,  which  have  more  or  leas  straight  backs,  are  of  large  size,  and  have 
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enormoufi  horns.  The  horns  sometimes  remind  one  strongly  in  shape 
of  those  of  the  Bibontine  section  of  Asiatic  wild  oxen.  On  the  whole, 
the  breed  agrees  remarkably  closely  with  the  long-homed  cattle  depicted 
in  the  Egyptian  frescoes,  and  I  believe  that  this  race  is  the  stock  from 
which  the  long-homed  South  African  cattle  were  derived. 

I  conclude  this  already  too  lengthy  paper  with  an  account  of  my 
exploration  of  the  Buwenzori  range  of  snow-mountains. 

Buwenzori  is  still  the  most  mysterious  and  least-known  mountain 
of  Africa.  Its  existence  as  a  snowy  range,  or  a  single  snow-peak,  was 
reported  by  Stanley  on  natiye  information  as  far  back  as  1875,  though, 
curiously  enough,  at  that  time  he  does  not  seem  to  have  attached 
sufficient  importance  to  the  natives'  stories  of  snow,  which  he  repeats 
without  comment.  Yet  he  himself  stood,  in  1875,  close  to  the  eastern 
flank  of  this  mighty  mountain  mass,  and  spent  days  if  not  weeks  within 
sight  of  it.  The  whole  time,  however,  the  upper  regions  of  the  moun- 
tain remained  completely  veiled  in  clouds,  and  Stanley  vaguely  estimated 
an  altitude  of  15,000  feet  as  the  possible  climax  of  this  imperfectly 
outlined  mass  of  blue  mountains.  All  the  time  Sir  Samuel  Baker, 
Gessi  Pasha,  and  other  explorers  or  officials  of  the  Egyptian  Sudan 
were  navigating  Albert  Nyanza,  the  snow-summits  of  Buwenzori 
remained  obstinately  concealed  behind  banks  of  douds.  Sir  Samuel 
Baker  was  struck  with  the  apparent  size  of  the  great  moimtain  mass 
which  lay  to  the  south  of  his  newly  discovered  lake,  and  he  gave  it  the 
name  of  the  Blue  mountains.  When  Stanley  reached  the  vicinity  of 
the  south-west  comer  of  the  Albert  Nyanza  in  1887,  he  got  a  sight  for  the 
first  time  of  a  snow-peak,  or  indications  of  a  snowy  range  of  mountains, 
to  the  south-east  of  his  position.  Questioning  the  Bantu-speaking 
populations  at  some  time  or  other  when  in  the  vicinity  of  this  new 
discovery,  he  believed  the  most  general  native  name  for  it  to  be 
Buwenzori.  Unfortunately,  this  term  is  nowhere  recognized  by  the 
natives.  The  nearest  approach  to  it  seems  to  be,  on  Dr.  Stuhlmann's 
authority,  the  Lukonjo  word  Nsoro.  This,  with  the  Lu-  or  Bu- 
prefix  would  be  fiuiworo,  and  it  is  obvious  that  Stanley  unconsciously 
extended  the  pronunciation  into  Buwenzori.  In  the  Nyoro  (Uru- 
nyoro)  language  the  snowy  part  of  the  range  is  called  Enchurru^ 
which  is  probably  a  variant  of  the  same  root  as  the  Lukonjo  Nsoro.  It 
is  only  on  the  authority  of  Stuhlmann,  one  of  the  few  really  careful 
observers  and  writers  who  have  visited  this  region,  that  I  give  this 
explanation  of  the  name  Buwenzori.  I  have  made  a  very  careful  study 
myself  of  the  Urukonjo  language,*  and  the  nearest  I  can  get  is  Nsoraro, 
which  with  the  plural  prefix  est  {esianaorord)  means  "  snow  "  or  **  snows." 
As  a  matter  of  fact,  Buwenzori  is  more  often  called  by  the  Bakonjo 


*  Because  it  comes  almost  closer  than  any  other  tongue  (except  Lugesu)  to  the 
conditions  of  the  Bantu  mother-language,  from  wliich  all  the  other  dialects  diverged. 
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who  inhabit  its  southern  half  Obweruka,  and  by  the  Banyoro,  who  are 
the  native  rulers  of  the  country,  EHrika,  By  the  Ba-amba  who  dwell 
on  the  north-western  flanks,  and  whose  very  name  means  **  People  of 
the  Heights,"  it  is  called  Ousia.  By  the  people  speaking  corrupt 
Bantu  dialects  on  the  north-eastern  edge  of  the  Congo  forest  it  is 
styled  Tudu.  The  Baganda*call  this  mountain  range  Oambaragara. 
The  people  dwelling  to  the  south  of  Albert  Edward  Nyanza,  who  speak 
variants  of  the  widespread  Nyoro  speech,  appear  to  call  the  mountain 
Onlaro.  Amidst  all  this  diversity  of  names,  it  is  perhaps  best  to  retain 
Stanley's  somewhat  incorrect  version^of  Ruwenzori,  though  if  only  the 
spelling  of  this  word  could  be  reduced  to  Bunsori,  it  would  correspond 
more  closely  with  one  of  the  native  desigpiations. 

After  my  own  experience  in  regard  to  this  mountain  I  am  no  longer 
surprised  that  explorers  like  Stanley  in  his  first  visit  to  these  countries, 
like  Emin  Pasha,  Sir  Samuel  Baker,  Gessi,  and  all  others  who  visited 
these  regions  prior  to  1887,  failed  to  discover  in  the  "Blue  mountains" 
south  of  Albert  Nyanza  what  is  probably  the  highest  point  of  the  African 
continent,  and  what  is  certainly  the  greatest  extent  of  snow  and  glacia* 
tion  in  Africa  at  the  present  day.  I  was  within  sight  of  Buwenzori 
for  three  months  and  a  half  during  my  investigations  of  the  Western 
Province  of  the  Uganda  Protectorate  and  of  the  adjoining  regions  of 
the  Congo  Free  State,  and  only  six  times  did  I  see  the  snows,  except, 
of  course,  that  period  of  a  week  during  which  I  was  more  or  less  on  the 
snow.  And  out  of  all  these  times  when,  in  the  early  morning  or  late 
evening,  I  caught  sight  of  the  snow,  I  only  once  saw  without  inter- 
vening cloud  the  whole  snowy  range.  On  this  occasion,  unfortunately, 
the  photographs  which  I  took  came  out  with  plenty  of  foreground  and 
practically  no  indication  whatever  of  the  snowy  panorama  behind ;  and 
Uie  period  during  which  the  continuous  range  of  snow  was  visible  was 
too  short  for  a  sketch  of  any  value  or  accuracy  to  be  made. 

The  same  fate  appears  to  have  attended  all  my  predecessors  who 
were  armed  with  a  camera,  a  pencil,  and  a  notebook,  with  the  ex- 
ception perhaps  of  Dr.  Stuhlmann,  who  in  his  book  gives  us  a  sketch 
of  the  distribution  of  snow  on  the  western  aspect  of  the  mountain. 
Even  this  sketch,  however,  is  not  a  complete  record  of  the  entire  range 
of  snow-peaks.  For  myself,  piecing  together  as  correctly  as  I  can  all 
my  separate  sketches  and  photographs  of  each  of  the  peaks  covered 
with  snow  or  glaciers  which  I  saw  separately,  I  have  arrived  at  a  result 
which  may  give  an  approximately  correct  representation  of  this  snowy 
range  as  seen  from  the  east.  But  this  drawing,  being  intended  to  show 
the  actual  extent  of  snow,  is  taken  from  an  imaginary  standpoint  to  the 
east-north-east  of  Buwenzori,  which  would  be  of  an  altitude  nearly  as 
high  as  the  range  itself.  It  does  not  represent  the  actual  aspect  of  the 
mountains  from  any  accessible  point  of  view  to  the  east  of  it,  because 
from  the  lower  altitudes  of  Toro  parts  of  the  suow  would  be  cut  off  by 
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intervening  heights  forming  parallel  ridges  or  divergent  spurs  of  the 
main  mass.  Buwenzori  is  certainly,  of  all  African  mountains  of  my 
acquaintance,  that  which  is  the  most  constantly  cloud-covered.  For  a 
month  or  more  at  a  time  no  glimpse  may  ever  he  obtained  of  the  snow. 
I  am  told,  however,  that  I  visited  this  region  at  the  worst  time  of  the 
year  for  my  purpose,  and  that  I  should  have  had  much  better  luck  with 
regard  to  seeing  the  snows  during  November  and  December,  which  are 
said  by  residents  to  be  the  months  of  the  clearest  skies.  With  regard 
to  the  highest  point  of  this  range,  the  selection  would  appear  to  lie 
between  the  peaks  known  to  the  natives  as  Kiyanja  and  Duwoni.  These 
would  be  apparently  the  Semper  Berg  and  Weismann  of  Stuhlmann.  I 
must  say,  however,  that  I  strongly  object  to  christening  the  heights  of 
Buwenzori  for  all  time  with  the  names  of  German  worthies  like  Eraepelin, 
Semper,  Weismann,  and  Moebius,  who  are  not  all  of  them  of  world- 
wide reputation  (however  much  they  may  be  esteemed  in  their  own 
country),  and  who  have  had  absolutely  no  connection  whatsoever  with 
Africa  or  with  Africa's  highest  mountain.  The  preferable  plan  would 
be  the  search  in  the  first  place  for  clearly  defined  and  easily  pronounced 
native  names,  and  in  the  event  of  these  not  being  obtainable,  to  christen 
the  separate  peaks  of  Buwenzori  with  the  names  of  Stanley,  Stairs,  Emin, 
Bagge,  Moore,  Elliot,  and  Dr.  Stuhlmann  himself — of  explorers  who 
from  time  to  time  contributed  their  share  to  the  exploration  of  this 
Caucasus  of  Central  Africa. 

I  am  personally  convinced  that  the  highest  point  of  Buwenzori  is 
not  under  20,000  feet  in  altitude,  and  that  it  will  therefore  be  found  to 
attain  the  greatest  altitude  on  the  continent  of  Africa.  There  must  be 
over  20  miles  of  almost  uninterrupted  glaciers  along  the  highest  part 
of  the  ridge,  and  this  under  the  Equator  must  pre-suppose  a  very  con- 
siderable altitude.  Apart  from  which,  when,  after  the  most  arduous 
climb  I  have  ever  experienced,  I  reached  my  highest  point  on  the  fianks 
of  the  snow-range — 14,800  feet — the  mountain  above  mo  seemed  a  thing 
I  had  only  begun  to  climb,  and  towered,  so  far  as  I  oould  estimate, 
another  6000  feet  into  the  dark  blue  heavens.  Permanent  snow,  how- 
ever, lies  as  low  as  13,000  feet,  which  also  is  the  lowest  point  to  which 
any  glacier  reaches,  so  far  as  my  limited  investigation  extends. 

To  effect  a  complete  and  successful  ascent  of  the  highest  points  of 
Buwenzori  requires  as  elaborate  a  preparation  as  the  exploration  of  the 
Andes  or  Himalayas.  An  enormous  deal  remains  to  be  done  in  the 
exploration  of  this  the  most  important  range  of  Africa.  Hitherto  we 
have  had  mere  peeps  at  this  series  of  snow-covered  heights.  The  only 
Europeans  who  have  as  yet  topped  the  snow  of  Buwenzori  are  Mr. 
Bagge  (formerly  collector  for  the  Toro  district),  Messrs.  Moore  and« 
Ferguson,  and  myself  and  my  two  companions,  and  we  have  only  touched 
it  at  one  spot,  the  head  of  the  Mubuko  valley.  Buwenzori  is  no  Kili- 
manjaro or  Eenia,  no  single  snow-mass.     It  is  a  chain  of  heights  like 
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the  CauoasuB,  with  considerable  intervals  between  the  principal  masses 
of  snow  and  ice.  The  snow-peaks  of  this  range  probably  extend  over 
a  distance  of  30  miles  from  north  to  sonth. 

The  obstacles  which  prevented  myself  and  other  explorers  from 
reaching  the  highest  points  of  Buwenzori  were,  firstly,  the  distances  to 
be  traversed  at  high  altitudes,  with  a  temperature  not  far  off  freezing- 
point  ;  the  extremely  arduous  nature  of  the  last  part  of  the  climb,  where 
precipitous  walls  of  rock  or  ice  require  an  alpine  equipment  for  their 
ascent ;  the  non-existence  of  any  guides  whatever  above  snow-line ;  and 
deficiency  in  the  means  of  transporting  the  necessary  means  of  shelter 
and  supplies  of  food.  Above  13,000  feet  it  is  difficult  to  see  where 
shelters  could  be  formed  or  tents  pitched  which  would  protect  the  explorer 
from  the  severe  cold  prevailing  at  night-time,  as  the  rocks  and  glaciers 
were  so  precipitous.  Even  between  13,000  and  9000  feet  it  is  extremely 
difficult  to  find  a  dry  spot  on  which  to  pitch  a  tent  or  to  build  a  hut.  The 
ground  above  9000  feet  and  up  to  the  snow-level  is  almost  everywhere 
either  bare  rock  or  wet  moss,  sodden  vegetation  into  which  one  may 
easily  sink  to  the  knees.  This  belt  round  the  mountain  is  simply  a 
sponge,  over  which  it  is  impossible  to  pass  dry-shod.  Mr.  Bagge* 
formerly  collector  for  the  Tore  district,  and  now  sub-commissioner  for 
the  Nile  Province,  deserves  credit  for  making  a  rough  corduroy  road* 
with  the  help  of  the  natives,  over  this  marshy  belt  between  9000  and 
13,000  feet;  but  even  he  could  do  little  to  mitigate  the  difficulties  of 
the  ascent  in  many  places.  After  going  nearly  all  round  the  base  of 
Buwenzori,  from  the  north  southwards  to  the  north-west,  during  the 
months  of  June,  July,  and  August,  I  made  arrangements  in  September 
to  attempt  the  ascent  of  the  higher  snow-peaks  by  way  of  the  Mubuko 
valley.  The  natives  had  informed  Mr.  Bagge  that  the  Mubuko  valley 
was  the  only  possible  means  of  reaching  the  snow  by  any  ordinary  feats 
of  climbing,  and  it  was  due  to  guides  furnished  by  Mr.  Bagge  that 
Messrs.  Moore  and  Fergusson  were  enabled  to  make  their  partial  ascent 
in  this  direction.  I  followed  along  the  same  route.  After  passing 
through  tropical  scenery  of  the  usual  luxuriance  to  be  expected  in  a 
well-watered  part  of  Equatorial  Africa,  I  reached  a  little  Mukonjo 
village  called  Bihunga,  at  an  altitude  of  6800  feet.  From  this  point  a 
superb  view  could  be  obtained  up  and  down  the  Mubuko  valley,  and 
one  faced  a  long  serrated  ridge  of  densely  forested  mountains,  which  are 
a  very  prominent  feature  on  the  eastern  aspect  of  the  Buwenzori  range. 
They  look  at  a  distance  like  a  sierra  or  comb,  which  acts  as  a  jealous 
screen  to  hide  the  snow-range.  As,  approaching  the  mountain  in  this 
direction,  they  serve  as  the  awful  portals  of  the  snow — I  call  them  awful 
because  they  are  so,  rising  up  precipitously  thousands  of  feet  above  the 
nanow  river-valley  into  cloudland — I  venture  to  call  them  the  Portal 
peaks,  and  this  name  will  also  serve  to  commemorate  the  services  of 
Captain   Baymond  Portal,  the  brother  of  Sir   Qerald  Portal,  whose 
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political  work  in  the  Toro  distriot,  short  though  it  was,  has  proved  of 
inestimable  benefit  to  the  country,  and,  curiously  enough,  has  had  much 
more  important  results  than  the  mission  of  his  more  celebrated  brother, 
which  resulted  in  no  settlement  at  all  of  the  Uganda  questions. 

The  following  may  be  a  usefol  summary  of  the  general  character  of 
the  vegetation  on  the  slopes  of  Buwenzori  between  6000  and  15,000  feet. 
At  6000  feet  dracoenas  and  tree-ferns  mingle  with  the  tropical  forest. 
A  large  daisy  growing  in  the  grassland  has  a  strangely  northern  look. 
Buttercups  and  forget-me-nots  also  make  their  appearance  at  this 
altitude,  though  they  are  not  abundant  until  7000  feet  is  reached ;  tree- 
ferns  do  not  ascend  above  7000  feet.  At  this  altitude  the  forest  begins 
to  lose  its  tropical  character,  and  a  conifer,  Podocarpua^  makes  its 
appearance,  and  ranges  between  this  height  and  10,000  feet.  I  noticed 
on  Buwenzori  no  species  of  juniper,  though  I  have  seen  junipers  on 
Elgon  and  all  the  eastern  heights  of  the  Uganda  Protectorate.  I  do 
not  know  if  this  conifer,  so  common  in  Abyssinia  and  on  the  high 
mountains  of  Eastern  Africa,  is  absent  from  Buwenzori.  The  podocarpus 
tree  is  an  extremely  handsome  one;  the  leaves  are  much  longer  than 
in  the  yew,  so  long  that  they  almost  look  like  the  foliage  of  the 
eucalyptus.  The  old  leaves  are  a  rich,  dark,  glossy  green,  and  the  new 
leaves  a  vivid  yellow-^een,  so  that  the  foliage  is  full  of  colour,  the 
more  so  as  the  catkins  and  cones  are  a  lovely  mauve-pink.  The  podo- 
carpus gives  out  a  smell  exactly  like  the  English  yew.  The  tree  must 
grow  in  places  to  70  or  80  feet  in  height.  One  species  of  tree-heath 
begins  at  7000  feet  and  ascends  to  9000  feet.  An  enormous  species  with 
slightly  larger  leaflets  replaces  it  at  9000  feet  and  ascends  to  12,900  feet. 
Bamboos  begin  at  7000  feet  and  ascend  to  9000  feet ;  proteaceous  shrubs 
begin  at  7500  feet  and  ascend  to  12,000  feet.  A  species  of  hypericum, 
very  like  the  English  St.  John's  wort  with  yellow  flowers,  begins  at 
8000  feet  and  ascends  to  10,000  feet.  At  10,000  feet  a  flne  hypericum, 
growing  as  quite  a  tall  tree,  makes  its  appearance.  This  has  very 
large  flowers,  with  a  calyx  that  is  bright  yellow  inside,  but  vivid 
crimson  on  the  outer  side  of  the  petals.  Between  7000  feet  and  9000  feet 
the  Abyssinian  violet  grows  abundantly.  Moreover,  there  is  a  bramble, 
the  flower  of  which  is  strangely  similar  to  that  of  a  wild  rose.  This 
bramble  has  a  large  fruit  like  an  English  blackberry.  Another  bramble 
or  raspberry  has  a  fruit  the  size  of  a  strawberry,  but  in  appearance 
somewhat  like  a  hop.  Umbelliferous  plants,  like  wild  carrot  or  hem- 
lock, grow  luxuriantly  between  8000  and  11,000  feet.  A  senecio,  or 
giant  groundsel  (exactly  like  Senecio  johnstoni  of  Kilimanjaro,  but,  I  am 
informed,  a  species  new  to  ecience),  commences  at  9500  feet  and  grows 
at  least  as  high  as  altitudes  of  15,000  feet.  Hahenaria  ground  orchises 
grow  from  9500  to  11,000  feet.  A  flower  very  like  the  English  **  lady's 
smock"  grows  between  8500  and  12,000  feet;  a  white  flower  of  the 
cabbage  prder  grows  under  cliffs  at  12,500  to  13,0Q0  feet. 
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Perhaps  the  most  remarkable  feature  in  the  vegetation  of  the  upper 
parts  of  Buwenzori  are  the  lobelias.     These  are  of  two  kinds,  and  are 
so  utterly  distinct  one  from  the  other  in  form  that  no  one  but  a  botanist 
would  know  that  they  were  olosely  related.     One  of  these  lobelias,  per- 
haps offering  two  separate  speoies,  begins  to  make  its  appearance  above 
7000  feet,  and  continues  (or  else  reappears  again  in  a  olosely  allied 
form)  right  up  the  mountain  to  the  very  verge  of  the  snow,  and  in 
places  without  snow  to  15,000  feet.    This  lobelia  grows  exactly  like  a 
draccena.    As  the  plant  shoots  upwards  the  lowest  leaves  fall  off  the 
stem^  leaving  it  round  and  smooth,  so  that  when  the  plant  has  attained 
its  maturity  it  exhibits  a  large  bunch  or  mop  of  sword-like  leaves  at  the 
end  of  a  woody  stem  of  small  diameter,  and  about  20  feet  and  over  in 
height.     From  the  middle  of  the  mop  of  leaves  there  starts  a  flower- 
spike,  which  may  be  as  much  as  3  feet  in  height.     This  is  at  the 
same  time  very  slender,  and  is  covered  throughout  the  whole  of  its 
length  with   blossoms  concealed   from   sight  by  large   green  bracts. 
The   blossoms,  when  examined,  are  found  to  be  of  a  greenish- white, 
inclining  to  red.    The  other  kind  of  lobelia  is  similar  to  one  exist- 
ing on  Mount  Kenia.     Its  general  appearance  is  best  described  by  the 
acoompanjing  illustration  (p  32).    It  reaches  to  a  total  height  of  about 
15  feet  above  the  ground.     The  flower-stalk  is  sometimes  nearly  6  feet 
long,  and  is  much  thicker  and  larger  than  the  first  described  lobelia. 
The  green  bracts  to  a  great  extent  conceal  the. ultramarine-blue  flowers, 
which  grow  at  right  angles  to  the  stalk,  though  when  the  flowers  are 
absolutely  mature  they  reveal  for  a  day  or  two  an  exquisite  shimmer- 
ing of  blue  all  up  and  down  the  stalk.     These  lobelias  with  their  aloe- 
like leaves  and  strange  flower-columns  remind  one,  I  cannot  say  why, 
of  monuments  in  a  cemetery.     They  would  certainly  be  handsome 
additions  to  our  ornamental  flora.     I   have  already  alluded    to   the 
senecios,  or  giant  groundsel,  on  the  upper  parts  of  the  mountain.     I  am 
informed  by  the  authorities  at  Eew  that  the  specimens  I  have  sent 
home  show  this  to  be  a  new  species,  but  in  outward  aspect  it  scarcely 
differs  from  the  giant  senecio  which  I  discovered  on  Kilimanjaro.    Like 
that  plant,  it  grows  to  a  height  of  over  20  feet,  and  has  broad,  bright 
green  leaves  like  a  cabbage,  or  even  in  some  aspects  like  a  banana. 
The  flower-stalks  grow  above  the  leafage  to  the  extent  of  perhaps 
2  feet,  and  their  masses  of  flowers  are  a  dull  amber-yellow.     The  plant 
would  be  handsome  but  for  the  swollen,  gouty  stem.    Very  often,  how- 
ever, all  the  lower  part  of  it  is  exquisitely  draped  by  long  fringes 
of  the  Usnea  lichen,  and  then  it  is  a  really  beautiful  object  in  the 
landscape. 

A  description  of  the  upper  parts  of  Buwenzori  would  not  be  com- 
plete without  an  allusion  to  the  extravagant  development  of  mosses  on 
the  tree- trunks  between  11,000  and  12,000  feet.  This  growth  of  moss 
is  extraordinarily  thick.     Perhaps  it  would  give  a  depth  of  18  inches 
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before  the  stem  or  tranlc  on  which  it  grows  was  reached  by  a  probing 
instrameDt.  A  portion  of  one'i  road  up  the  mountain  lies  for  perhaps 
2  miles  over  a  constant  suooession  of  prone  tree-trunks.  For  agea 
past  tree  after  tree  in  this  win  try -looking  forest  has  fallen  from  old  age 
or  in  storms,  to  lie  prone  where  it  fell,  apparently  without  inseots  to 
tnm  its  wood  to  powder.  On  the  contrary,  this  wood  becomes  hard  like 
bc^-osk,  and  is  covered  with  this  thick  growth  of  moss.  Bnt  the  moss 
makes  these  tree-tmnks  moat  deceptive  and  dangerons  to  step  on,  as  it 


is  so  lighUy  attached  that  it  slips  away  from  under  the  foot,  and  the 
incantions  traveller  may  fall  and  hurt  himself  most  crnelly  against  the 
jagged  branches  of  the  trees,  whioh  have  been  turned  to  a  flinty  hard- 
ness. But  these  mosses  give  one  a  perfect  feast  of  colour.  They  range 
in  tint  from  lemon-yellow  up  through  all  the  gamut  of  yellows  and 
browns  to  a  deep  rioh  red,  a  red  which  at  times  has  almost  a  purple 
tinge.  Sometimes  the  moss  is  almost  an  emerald- green,  and  the  limbs 
of  the  same  tree  may  display  every  shade  ranging  between  pnrple-red 
and  f^aas-greeD,  a  large  proportion  of  the    colonrs   being   shades   of 
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orange  and  yellow.  Yet  the  fgrests  of  tbis  oold  zone  of  Buwenzoti  at  a 
distance  fnse  their  tints  into  rather  a  dreary  tone  of  drab-green,  and 
the  loDg  streamers  of  the  greenish- white  nsnea  give  the  vegetation 
a  singularly  dismal  aspect.  It  is,  perhaps,  at  about  9000  feet  that  the 
Earopean  tTaveller  feels  most  at  home,  as  at  that  altitude  many  of  the 
flowers,  and  not  a  few  of  the  trees  and  ferns,  recall  to  him  the  woods  of 
his  own  country. 

Leopards  asoend  the  moantain  to  the  very  verge  of  the  snow,  and 
we  actually  found  a  leopard's  footprints  in  the  snow  at  13,400  feet. 
The  trades  of  a  large  serval  oat,  probably  the  Servaline,  were  fonnd  at 
12,500  feet    There  are  two  kinds  of  Hyraxes  on  Rnwenzori  at  least,  if  not 


more,  and  they  also  aaoend  to  the  snow-line.  Bats  were  found  up  to 
13,000  feet.  Chameleons  were  found  up  to  11,000  feet,  and  a  whitish 
moth  flattered  abont  over  the  snow.  A  large  eagle  owl  was  seen,  but 
not  secured,  at  an  altitude  of  13,000  feet ;  and  at  this  height  a  common 
bird  was  a  kind  of  starling  with  a  fan-shaped  tail,  very  similar  to  one 
which  we  saw  and  obtained  at  7000  feet  on  Mount  Elgon.  We  saw 
elephants  on  Rnwenzori,  but  not  higher  than  TOGO  feet.  Monkeys  do 
not  appear  to  go  above  9000  feet.  A  few  rats  were  obtained  not  far 
from  the  snow-Une,  and  francolin,  very  partridge-like  in  appearance, 
were  met  with  as  high  as  13,000  feet. 

The  rocka  in    many  places  are  very  micaceous.     In   some   of   the 
No.  I.— Jasuaby,  1902.J  d 
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ithJLg^  £  40.  aiwnc  ai  'CiMcrHie.  cii«  ovcrfaaa^is^  nnf  of  rock 
ISk^  ^trauttMil  «I-wl  nui  u^  auBsk  dbcr  app€«naoe  of  tke  bewdfkl 

W^ywi.  A  pmA  <iM^  4^  gpBMi&»  cESf*  o<xt  between  I0v>30  aad  ll,t00  fiset. 
Xaoj  fii  tib»  ftnaiiii  r^yj^ji  «^£&ct  roeks  thmt  aie  alaaK  JK  Ua^  in 
mAfintfr  wi^  wkss»  vraH  of  ifwtz^ 

Aak»^  tbft  Tolenaie  feockills  of  Baweuori  wiuck  fringe  the 
noftbem  cad  wiirgim  bor^OB  of  the  nonntnin  xan^e.  than  mrt  wo  sma j 
€fiiier  lakes  tiiai  I  bare  bnnflj  been  able  to  keep  aeeonat  of  tke  mnmbo' 
rimud  or  eeea.  All  of  ilMse,  with  one  ezeepdon  i  at>  far  aa  mj  know- 
M|p»  gMs),  are  noi  ■hnated  at  altitadee  muck  abore  3000  leet.  Bat 
tbc*e  ia  one  (^ater-lake  wbieb  amat  be  at  an  altitude  of  8000  leet»  and 
whidi  ia  ntoated  on  tbe  eootheni  aide  of  the  Xabnko  TaDej.  Tbia  ia 
tbe  higbeet  and  nearest  to  tbe  mow  of  anj  obrions  oTidenee  of  fisrmer 
Tolcaoio  action  wbieb  I  bare  oome  acroae  on  Bowenzim.*  Altbongb  I 
am  not  a  geologist,  I  am  qnite  disposed  to  agree  witb  Mr.  Sooti  EUiot, 
iriio  I  tbink  was  tbe  first  to  point  ont  tbat,  altbongb  Bawenaori  ezbibita 
tzaoes  of  volcanic  activitj  on  its  outskirts,  it  is  not,  as  a  monntain  range, 
of  Yoloanic  origin  like  Eenia  or  Kilimanjaro,  On  tbe  eastern  side  of 
tbe  mountain,  and  for  augbt  I  know  on  tbe  western  side  likewise, 
permanent  enow  lies  at  tbe  relatirelj  low  altitude  of  13,000  fset.  After 
beayj  showers  of  rain  in  tbe  lowlands,  fresblj  £dlen  snow  maj  be  seen 
on  the  lower  heights  of  Buwenzori  at  11,000  and  12,000  feet,  but  it  does 
DOt  lie  very  loog ;  whereas  snow  lies  in  patches  more  or  less  permanentlj 
at  13,000  feet.  The  lowest  point  of  the  lowest  glacier  that  we  visited 
was  18,200  feet  in  altitude,  but  evidence  of  glacial  action  in  the  vallejrs 
extended  3000  feet  lower.  The  thunderstorms  which  are  of  such 
frequent  occurrence  along  tbe  lower  slopes  of  Buwenzori,  do  not  appear 
to  mount  higher  than  9000  feet.  Above  that  altitude  rain  falls  finelj — 
not  in  heavy  drops — but  every  day.  Bain  often  turns  to  hail,  sleet,  or 
snow  at  13,000  feet 

From  Bibungay  tbe  last  permanent  habitation  of  man  in  the  Mubuko 
valley  (the  exact  altitude  of  which  was  6858  feet),t  we  ascended  aloog 
a  native  path  to  a  camping-place  underneath  a  huge  rock  at  the  head 
of  the  left  branch  of  the  3Iubuko  valley.  The  altitude  here  by  boiling- 
point  was  9762  feet.|  This  was  the  first  of  the  extraordinary  series  of 
rook-shelters  which  served  as  camping-places  to  Europeans  and  natives 
ascending  the  monntain  by  means  of  the  Mubuko  valley.  The  camping- 
places  consist  of  small  areas  of  absolutely  dry  soil  under  an  over-reach- 
ing cliff  of  micaceous  rock.     Two  yards,  3  yards,  4  yards  away  from  the 


^  1  hafo  ▼iiltiMl  two  of  iUfi  i<;vmi  or  nWUi  hot  spriDgs  found  od  the  lower  slopes  of 
Ruw(;uzori,  botweori  0000  and  1000  ft^i^ 

t  Water  boiled  at  200'^- 1  Kahr. ;  UrtniH-rtiinre,  58^. 
X  Water  boiled  at  1U5''1  Fahr. ;  tMrii|ier«itijre,  52^. 
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•iMlter  of  the  orerhtkagiog  lelge  th«  ground  U  mn  im}wesibk>  bog. 
Immediately  nnder  the  arofa  it  is  bone-iiy.  ITon'eTcir  u.«uTeui«a(,  1 
dosbt  if  there  is  penoMnent  safety  umler  these  rock -shelters,  wnce  it 
woold  seem  u  though  from  time  to  time  fragments  of  raioaooous  rooks 
dMaohed  themselres  from  the  orerhaiiging  roof.  Itt  this  my  theaa 
olifia  &re  probably  crambUng  away  by  degrees  at  their  base,  infiltratioa 
of  nter  from  the  bogs  above  no  donbt  beiog  the  cause.  Frdm  this 
Mcond  camp,  which  was  called  by  the  nvtives  Kiohnohn,  we  hal  a  most 


srduone  climb,  sometimes  dragging  our  bodies  up  the  bed  of  a  anmll 
torrent,  and  being  nearly  drowned  in  the  prooees.  For  miloa  we  walked, 
■8  I  have  already  B&id,  along  slippery  tree-trunks,  often  iinablo  to  sop 
through  the  crevioea  any  solid  ground  beneath  us.  At  length  we 
reached  the  edge  of  the  upper  valley  of  the  Miibiiko  river,  and  found 
for  a  oouple  of  miles  or  more  a  charming  tract  of  flat  L-oiintry  like  a 
beantiful  swampy  girden.  Here,  too,  v/e  fuunl  the  largest  of  those 
rock-camps  under  huge,  overhanging  cliffs.     This  other  oump  was  called 


is  called  I 
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by  the  natives  Baamba,  which  really  means  '^  up  above,"  *'  the  height  '* 
par  excellence.  The  altitude  of  Baamba  camp  was  11,447  feet.*  The 
next  day  we  climbed  for  a  little  under  two  hours,  and  reached  the  last 
of  the  rock-shelters  at  an  altitude  of  aboat  12,500  feet.  From  or  near 
here  we  obtained  suddenly  a  splendid  view  of  the  snows  of  Buwenzori. 
Looking  up  the  main  Mubuko  valley,  we  saw  a  fine  panorama  of  snow- 
fields  and  glaciers ;  but  westwards  appeared  to  be  the  highest  point  of 
Buwenzori,  a  huge  black  knob  rising  out  of  the  snowfields  of  unruffled 
purity  and  dazzling  white.  From  the  last  of  the  rook-shelters  we 
directed  our  steps  towards  where  the  ascent  of  the  snow-range  seemed 
most  practicable,  namely,  the  Mubuko  glacier.  The  altitude  of  the  base 
of  this  glacier  was  13,191  feet.t  We  found  it  was  impossible  to  climb 
higher  in  this  direction  without  more  elaborate  preparations  than  we 
had  made  in  the  way  of  ropes  and  axes,  so  we  returned  for  a  while  to 
Buamba  camp  to  rest  and  botanize.  Next  day,  instead  of  attempting 
the  ascent  by  way  of  the  Mubuko  glacier,  we  probably  followed  the 
same  route  as  Mr.  Moore,  and  tried  to  ascend  the  mountain  more  or 
less  midway  between  the  Mubuko  glacier  and  the  highest  peak,  the 
peak  which  the  natives  call  Kiyanja.  In  this  way,  after  difficulties  of 
the  most  exhausting  nature  and  in  the  middle  of  a  snowstorm,  we  reached 
an  altitude  of  14,828  feet,;^  and  here  we  were  obliged  to  stop.  My  two 
European  companions  (Mr.  Doggett  and  my  English  servant  Yale)  were 
fairly  exhausted  with  the  cold,  and  perhaps  with  a  touch  of  mountain 
sickness.  Still  more  serious,  our  native  Bakonjo  guides  and  our  Swahili 
porters  were  positively  ill  with  the  oold,  in  spite  of  our  having  clothed 
them  in  warm  jerseys,  coats,  and  blankets.  The  condition  of  some  of 
the  natives,  in  fact,  was  so  bad  that  I  am  sorry  to  say  one  of  them 
eventually  died  of  pneumonia,  and  all  were  so  ill  that  I  dared  not  stop 
any  longer  at  this  altitude  under  such  inclement  conditions.  We 
therefore  returned  once  more  to  camp.  The  next  attempt  we  made  at 
an  ascent  was  again  in  the  direction  of  the  Mubuko  glacier.  We  were 
confronted  here  by  a  wall  of  rock  about  7  feet  in  height,  which  at  first 
seemed  difficult  to  ascend,  until  the  idea  occurred  to  me  of  using  my 
very  tall  Sudanese  orderly  as  a  human  ladder.  Mr.  Doggett  mounted 
on  his  shoulders,  and  managed  to  scramble  over  the  ledge  above.  He 
then  fastened  a  rope  on  boulders,  and  we  each  dragged  ourselves  up. 
After  this  we  had  to  pass  through  a  natural  tunnel  in  the  rock,  which 
had  been  bored  by  a  stream  flowing  from  the  glacier.  As  the  tunnel 
was  partly  filled  up  by  the  stream  in  question,  which  was  icy  cold,  this 
passage  was  very  disagreeable.  By  one  means  or  another  we  reached 
an  altitude  of  13,534  feet  §  on  this  glacier,  and  here  our  further  progress 
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was  barred  by  walls  of  ice  at  least  50  feet  in  height,  and  absolutely 
preoipitons.  Wo  did  a  good  deal  of  photographing  here,  but  on  our 
desoent,  Mr.  Doggett  became  eo  ill  from  the  cold  aod  the  wetting  with 
the  icy  water  that  we  were  obliged  to  return  to  our  permanent  camp. 
The  next  day  I  made  another  abortive  attempt  to  aEoend  the  mountain, 
but  UlneBs  was  beginning  to  tell  on  all  my  oompanions,  black  and  white, 
and  I  was  afraid,  if  I  did  not  descend  to  a  warmer  climate,  there  would 
be  DO  one  but  myself  left  to  tell  the  tale.  FueumoDia  seemed  to  afflict 
many  of  the  men,  and  the  diaease  made  anoh  rapid  progress  that  the 
patient  was  almost  beyond  recovery  before  attempts  ooald  be  made  to 
arrest  the  malady.     Jn  this  way  we  lost  the  best  of  our  native  guides. 


to  my  very  great  regret,  and  two  of  our  Swahili  porteis.  For  myself,  I 
otD  only  say  that  the  short  stay  amid  the  ice  and  snow  of  Buwenzori 
seemed  to  do  my  health  as  muoh  good  as  if  I  had  been  to  England.  I 
had  had  a  very  severe  attack  of  hmmaturio  fever  in  Uganda  before 
atarting  for  KnweDzori,  but  my  visit  to  the  monstain  completely  reatored 
me  to  health  and  vigour. 

The  whole  time  of  our  atay  on  Kuwenzori  the  weather  was,  with 
very  few  and  brief  exceptions,  alrocioue.  It  rained  couatantly,  and  at 
high  altitudes  it  snowed  and  hailed.  The  arrival  of  clouds  had  about 
it  Homethiug  positively  alarming  to  our  black  followers  and  to  the  two 
Europeans  aocompanying  me,  who  had  had  no  previous  experience  iu 
mountaineering.     The  olouda  would  come  luahing  up   the  Mubuko 
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valley  like  express  trains  one  after  the  other,  and  they  did  not  appear 
as  vague  mists,  bnt  as  bodies  o£  singular  deGniteness  of  outline  which 
constantly  seized  and  involved  you  as  in  a  thick  blanket.  You  might 
be  sitting  for  a  few  minutes  in  brilliant,  welcome  sunshine,  looking  at 
the  blazing  white  snowfields  and  the  minutest  detail  of  the  rocks  and 
boulders.  Suddenly  an  awful  greyish-white  mass  would  come  rushing 
at  you,  and  everything  would  be  blotted  out.  Even  your  companions 
4  or  5  yards  off  were  scarcely  visible.  Although  I  told  myself  there 
was  no  danger  in  this,  the  effect  on  the  spirits  was  singularly  depress- 
ing and  alarmiog,  especially  as  this  occurred  in  dangerous  bits  of 
climbing.  Sometimes  a  thick  bank  of  cloud  would  enfold  you  for  a 
quarter  of  an  hour. 

On  neither  side  of  «the  flanks  of  Euwenzori,  except  perhaps  on  the 
extreme  north-west  comer,  do  the  tropical  forests  quite  attain  the  same 
extravagant  development  of  vegetation  as  the  never-to-be-forgotten 
Congo  or  Uganda  forests.  This  Congo  forest,  which  Stanley  first  made 
known  to  the  world,  has  an  appearance  and  aspect  of  its  own  which  it 
is  very  difficult  to  describe.  This  type  of  forest,  besides  extending 
right  away  to  the  West  Coast  of  Africa,  reappears  in  a  long  strip  at 
some  distance  to  the  ea^t  of  Euwenzori,  running  almost  north  and 
south  from  Unyoro  into  Ankole,  and  being  continued  with  a  few  breaks 
through  the  western  part  of  Unyoro  more  or  less  parallel  with  the 
east  coast  of  the  Albert  Nyanza.  This  forest  is  obviously  of  the  same 
character  in  flora  and  fauna  as  that  of  the  Congo.  It  possesses  chim- 
panzees, and  mo6t  of  its  prominent  mammals  and  birds  are  West  African 
in  type.  On  the  western  flanks  of  Ruwenzori,  except  at  the  north-west 
corner,  although  there  is  dense  forest  where  the  mountain  begins  to 
rise  from  the  undulating  plains,  there  is  no  sigu  of  tropical  luxuriance. 
On  the  contrary,  from  the  base  of  Euwenzori  on  the  west  to  the  Sem- 
liki  river  and  beyond  it  is  more  or  le^s  open  grassland,  dotted  with 
thorn  trees  and  a  few  borassns  palms.  This  grassland  appears  to 
extend  right  across  the  upper  half  of  the  Semliki  to  the  lofty  mountains 
which  separate  the  watershed  of  the  Semliki  Nile  from  that  of  the 
Congo,  and  which  encircle  the  western  side  of  Albert  Edward  Nyanza. 
About  halfway  down  its  course,  however,  the  Semliki  suddenly  enters 
a  remarkable  prolongation  of  the  Congo  forest,  which,  as  it  were,  flows 
over  this  mountain  range  in  a  great  black  stream  of  dense  woodland, 
and  just  touches  the  north-western  comer  of  Ruwenzori.  In  this  Sem- 
liki forest  (which  is  absolutely  continuous  with  the  Congo  forest), 
there  are  Pygmies,  and  there  also  exists  that  remarkable  ruminant, 
the  Okapi. 

The  negro  tribes  which  inhabit  the  flanks  of  Euwenzori  are  the 
Ba-konjo,  the  Ba-nande,  the  Ba-amba,  and  the  Ba-toro.  The  Ba-toro 
are  the  same  as  the  Ba-nyoro  ;  that  is  to  say,  they  are  a  mixture  of  more 
or  less  average  Negroes  and  of  that  quite  superior  race  the  Ba-hima, 
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a  race  in  origin  the  same  as  the  Gala,  the  Somali,  and  perhaps  the 
mainstock  from  which  the  ancient  Egyptian  sprang.  The  Ba-konjo 
inhabit  the  slopes  of  the  mountain  range  in  its  southern  half,  that  is  to 
say,  from  the  northern  shores  of  Albert  Edward  Nyanza  and  the  heights 
of  the  Congo  watershed  right  round  the  southern  end  of  Buwenzori  to 
the  vicinity  of  Lake  Dweru  on  the  east.  In  appearance  the  Ba-konjo 
are  rather  a  pleasing  race,  not  offering  any  very  distinct  signs  of 
Hamitic  blood,  but  rather  a  well-developed,  comely  race  of  purely 
Negro  stock.  They  are  interesting  more  especially  from  the  fact  that 
they  speak  a  Bantu  langoage  which  approaches  nearer  than  any, 
except  perhaps  one,  to  the  form  of  the  original  Bantu  mother-tongue. 
The  only  dialect  which  I  have  met  with  which  is  even  more  archaic  is 
the  Lugesu,  spoken  on  the  west  side  of  Mount  Elgon.  It  is,  however, 
rather  a  moot  question  in  my  mind  at  present  which  is  the  more  archaic 
in  form,  the  tongae  of  the  Ba-konjo,  or  that  of  the  Ba-gesu  of  west 
Elgon.  The  Ba-konjo  are  a  great  deal  mixed  up  with  the  Ba-nande,  so 
that  very  often  a  Mu-nande  classes  himself  as  a  Mu-koDJo.  The  main 
distinction  between  seems  to  be  that  the  Ba-nande  are  the  people  of  the 
plains  of  the  Semliki  valley  and  of  the  border  of  the  Congo  forest,  while 
the  Ba-konjo  are  the  mountain  people  of  Euwenzori  and  the  heights  to 
the  west  of  Albert  Edward  Nyanza.  The  Ba-nande  seem  to  be  a  race  of 
pariahs,  living  on  the  outskirts  of  stronger  tribes,  and  speaking  the 
language  of  the  tribe  with  whom  they  dwell.  They  are  obviously  the 
^une  as  that  ape-like  people  seen  by  Messrs.  Grogan  and  Sharpe  in 
the  vicinity  of  Albert  Edward  Nyanza.  I  was  certainly  struck  with  the 
very  low  type  of  their  heads.  But  this  simian  type  of  Negro  crops  up 
in  many  other  parts  of  Africa,  though  the  strain  may  be  more  obvious 
in  this  long-isolated  district.  The  Ba-amba  are  not  a  race  of  particu- 
larly low  appearance,  though  their  stumpy  legs  deprive  their  figures  of 
that  well-proportioned  appearance  characteristic  of  the  Ba-konjo.  The 
Bantn  dialect  spoken  by  the  Ba-amba  is  of  the  greatest  interest  in 
guessing  at  the  origin  of  this  remarkable  family  of  languages,  but  it 
would  be  perhaps  fatiguing  if  I  commenced  a  dissertation  on  it  here. 
Though  thoroughly  Bantu,  it  is  absolutely  unlike  Lu-konjo,  while 
Lu-konjo,  on  the  other  hand,  is  closely  allied  to  the  languages  of 
Unyoro,  Uganda,  and  Eavirondo.  Although  the  Ba-konjo  and  Ba-amba 
tribes  meet  on  the  flanks  of  Buwenzori,  if  their  origins  were  in  any 
way  connected  with  the  languages  they  speak,  they  must  have  followed 
widely  different  lines  of  migration  before  they  met  at  this  point  of 
Africa. 


Before  the  reading  of  the  paper,  the  President  said:  It  is  now  just  seven 
years  since  we  had  the  great  pleasure  of  welcoming  our  old  friend  and  associate 
Sir  Harry  Johnston  in  this  hall,  and  of  listening  to  his  graphic  account  of  his 
Nyasa  government.    We  again  have  the  pleasure  of  giving  him  a  welcome  on  his 
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return  from  Uganda,  and  I  will  delay  no  longer  in  requestlDg  him  to  address  the 
meeting. 

After  the  reading  of  the  paper,  the  foUowiDg  discussion  took  place : — 
Sir  H.  M.  Stanley  :  I  have  come  wholly  unprepared  to  say  a  single  word  to-night, 
and  as  it  is  a  very  late  hoar,  I  think  that  will  be  a  legitimate  excuse  for  me  to 
be  as  brief  as  possible.  With  regard  to  what  Sir  Harry  Johnston  has  said,  I  am 
sure  I  can  have  nothing  to  say  but  what  is  highly  complimentary.  It  is  twelve 
years  now  since  I  left  that  region  of  which  he  has  shown  a  number  of  photo- 
graphs, and  I  have  been  wishing  and  hoping  and  prayiog  that  some  scDsible  man 
would  go  into  Africa  and  explore  that  region  of  BuweDzori  thoroughly,  so  that 
something  definite,  something  interesting,  something  of  value  would  be  found. 
Sir  Harry  Johnston  has  really  surprised  me  by  his  beautiful  photographs  cf 
Rnwenzori,  and  he  only  excites  in  me  more  the  dear  wish  that  some  person 
devoted  to  his  work,  as  Sir  Harry  Johnston  has  evidently  been  devoted  to  it, 
some  lover  of  Alpine  climbing,  like  Sir  Martin  Conway,  for  instance,  would  take 
RuweDzori  in  hand  and  make  a  thorough  work  of  it,  explore  it  from  top  to  bottom 
through  all  those  enormous  defiles  and  those  deep  gorges.  Let  him  be  a  botanist,  let 
him  be  a  geologist,  let  him  be  a  zoologist,  but  let  him  do  his  work  thoroughly, 
and  come  back  to  the  Geographical  Society  here,  and  let  us  all  welcome  him. 
Then  as  regards  Sir  Harry's  allusions  to  the  various  languages  of  Africa,  I  will  not 
say  a  single  word,  because  I  am  afraid  we  should  fall  foul  of  one  another  upon  one 
small  portion  of  the  discussioD.  I  must  say  that,  though  I  admire  the  photo- 
graphs very  much  indeed,  it  seems  to  me  Sir  Harry  has  been  unfortunate  enough 
to  pick  out  the  ugliest  dwarfs  he  could  find  in  order  to  photograph  them.  There 
were  one  or  two  there  who  bore  a  faint  resemblance  to  the  Queen  of  the  Pigmies  that 
we  found  in  the  Central  African  forests.  I  am  sure  if  we  could  have  carried  that 
little  queen  away  and  planted  her  here,  it  would  be  seen  that  she  did  not  possess 
those  lips,  those  distended  nostrils  and  high  back  head  which  the  photographs  of 
Sir  Harry  have  represented,  and  that  these  photographs  were  a  libel  on  that  beau- 
tiful little  queeu.  With  regard  to  all  the  rest,  however,  I  can  only  consider  that 
Sir  Harry  has  done  his  work  wonderfully  well.  It  was  said  by  a  famous  English 
orator  that  there  was  no  acre  in  the  wilds  of  Siberia,  or  on  the  shores  of  the 
Mississippi  but  when  cultivated  added  somethiug  to  the  extent  of  civilization, 
and  expanded  the  markets  for  British  industry.  How  much  might  we  not  say 
with  regard  to  Sir  ELarry,  who  can  show  what  he  has  done  in  Lake  Nyasa,  in 
Eist  Africa,  and  lately  in  Uganda?  I  am  sure  that  all  those  countries  are 
better,  nobler,  more  aspiring  since  Sir  Harry  has  been  there,  and  I  hope  the 
Foreign  Office  will  always  have  highly  scientific,  cultivated,  amiable— even  though 
they  be  a  little  cynical  now  and  then — gentlemen  like  Sir  Harry  Johnston. 
And  now  let  me  voice  the  common  feeling  of  this  large  and  distinguished 
assembly  here  this  evening,  and  let  me,  in  their  names  as  well  as  in  my  own, 
congratulate  you.  Sir  Harry,  upon  your  promotion  to  the  Grand  Cross  of  St.  Michael 
and  St.  G^rge.  I  hope  there  are  other  fields  awaiting  you,  sir,  and  that  before  I 
die  I  shall  see  you  with  a  still  higher  rank,  as  His  Majesty  Edward  YII.  knows 
well  how  to  appreciate  talent,  administrative  ability,  and  fidelity. 

Mr.  J.  E.  S.  MooBB :  If  I  may,  as  a  fellow-traveller  with  Sir  Harry  Johnston 
in  Central  Africa,  I  should  like  to  say  a  few  words  about  the  Ruwenzori  moun- 
tains, which  I  had  the  opportunity  of  examining  before  Sir  Harry  Johnston's  trip. 
It  seems  to  me  that  Sir  Harry  Johnston  has  added  materially  to  our  knowledge 
of  these  mountains  in  every  way ;  he  has  given  us  some  magnificent  photographs 
and  some  charming  descriptions  of  the  scenery  which  occars  there.  But  I 
should  also  like  to  point  out  that  it  seems  to  me  Sir  Harry  Johnston  is  a  little 
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unfortunate  in  hayiog  stated  here  and  elsewhere  (the  Oraphic)  that  he  thinks  that 

Buwenzori  is  one  mountaiD,  and  that  it  is  the  highest  mouDtain  in  Africa,  and 

also  in  his  description  of  the  way  in  which  it  was  explored  during  recent  years. 

Well,  in  regard  to  the  first  matter  as  to  whether  it  is  the  highest,  that  is  simply 

a  question  of  opinion ;  we  cannot,  as  Sir  Henry  Stanley  has  pointed  out,  at  present 

say  which  is  the  highest  portion  of  Ruwenzori,  or  what  the  height  of  several  of 

the  peaka  may  be;   this  may  be  20,000  feet,  or  40,000  feet,  bnt  nobody  at 

present  can  say  what  height  it  is.     All  we  know  is  that  Sir  Hany  Johnston 

reached  an  altitude  of  14,800  feet,  and  I  reached  an  altitude,  as  far  as  I  can  tell, 

working  it  out  carefully,  of  14,900  feet,  but  we  were  not  in  the  same  place.    Sir 

Harry  Johnston  pointed  out,  in  the  very  beautiful  view  he  gave,  that  the  Mubuko 

glacier  was  the  point  I  ascended.    That  was  not  so.    There  is  a  long  snow-ridge 

which  runs  between  that  point  and  the  broad  glacier  Sir  Harry  Johnston  reached. 

Along  this  ridge  there  was  a  V-shaped  rock,  which  I  ascended,  and  it  was  on  the 

top  of  this  ridge  that  we  reached  our  highest  altitude.    Of  course  at  that  time 

1  was  not,  as  Sir  Harry  Johnston  has  stated,  with  Mr.  Fergusson  at  all ;  in  fact, 

he  went  there  some  three  weeks  afterwards,  and  Mr.  Bagge  was  some  weeks  after 

bim.     At  the  time  I  was  quite  alouo  with  twenty  men.     I  think  Sir  Harry 

Johnston  has  not  drawn  sufficient  attention  to  the  fact  that  Ruwenzori  is  by  no 

means  a  single  mountain.    It  is  as  absurd  to  speak  of  going  up  Ruwenzori  in  the 

angular  as  it  is  to  speak  of  going  up  the  Alp.     Ruwenzori  is  an  immense  range, 

probably  at  least  80  miles  long,  and  there  are  numerous  peaks,  and  therefore  it 

is  quite  impossible  for  any  one  to  describe  it  correctly  as  a  single  mountain.    As 

Sir  Harry  has  pointed  out,  it  is  quite  true  that  the  so-called  Saddle  mountain  is 

very  rarely  seen — ^unquestionably  it  is  very  high  indeed,  and  I  have  a  very  strong 

impression,  from  the  views  I  got,  that  it  is  a  good  deal  higher  than  the  others, 

but  I  have  also  a  strong  impression  that  even  this  mountain  is  not  much  over 

16,000  feet.* 

Dr.  BowDLEB  Shabpe  :  At  this  late  hour  I  do  not  feel  that  I  can  say  very 
much  about  Sir  Harry  Johnston's  zoological  collection.  It  is  a  very  important  one, 
eipeclally  with  regard  to  the  discovery  of  the  new  animal,  the  Okapi.  Dr.  Christy, 
who  has  done  a  good  deal  of  exploration  on  the  Niger,  tells  me  that  on  going  up 
the  Benue  river,  he  heard  of  a  strange  animal  being  found  in  the  forests.  It  may 
not  be  the  Okapi  itself,  but  it  may  be  some  animal  like  it,  and  as  the  forest  is  all 
part  of  the  same  West  African  system,  so  I  think  it  is  quite  possible  that  we  may 
find  the  okapi  extending  further  to  the  west.  Sir  Harry  discovered  one  of  the  most 
beautiliil  Turacos  which  it  has  been  my  lot  to  see  for  many  a  long  day,  and  I  dare 
say  many  of  you  have  seen  it,  as  it  was  exhibited  for  some  time  in  the  hall  of  the 
Natural  History  Museum.  The  Okapi  is  now  in  the  Mammalian  gallery,  where 
you  can  see  it.  We  are  all  indebted  to  Sir  Hairy,  not  only  for  his  work,  but  for 
the  wonderfnl  collections  he  made  during  his  Gommissionership  in  Nyasa  Land,  and 
lut  of  all  for  the  very  excellent  collection  he  has  made  during  his  stay  in  Uganda, 


*  Mr.  Moore  must  have  misunderstood  me.  Perhaps  almost  more  than  any  other 
tzareller  in  these  regions,  I  have  insisted  on  Buwenzori  being  a  snowy  range,  and 
not  a  single  snow-peak.  More  than  a  year  ago  I  styled  it  the  Caucasus  of  Central 
Afrioa.  At  the  same  time  we  must  not  exaggerate  the  length  from  north  to  south  of 
the  socoetsion  of  snow-peaks  and  glaciers ;  this  can  scarcely  exceed  30  miles.  With 
the  amount  of  snow  and  the  extent  of  glaciation  in  this  equatorial  region,  the  maximum 
of  16/)00  feet,  suggested  for  the  extreme  altitude,  is  impossibly  inadequate.  Judg^g 
hy  eye  alone  (and  I  have  seen  the  Alps  and  Himalaja),  I  should  give  a  minimum  of 
20,000  feet  for  the  highest  point.— H.  H.  J. 
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which  has  been  the  more  difficult  aa  he  baa  been  traTelling  about,  and  that  always 
makes  it  rather  difficult  to  collect  animals  of  any  kind.  But  he  has  done  what 
▼ery  few  travellers  do— he  has  collected  a  number  of  large  birds,  such  as  Vultures, 
Storks,  and  Eagles,  such  as  we  seldom  get  from  the  interior.  So  we  hare  to 
congratulate  him,  not  only  on  the  work  he  has  done  in  the  past,  but  on  the  success 
of  his  present  expedition. 

The  Pbksidemt  :  I  feel  sure  that  the  meeting  will  agree  with  me  that  it  will 
be  very  difficult  to  express  our  thanks  adequately  for  the  most  instructive  and 
interesting  evening  Sir  Harry  Johnston  has  given  us,  and  for  the  series  of  pictures 
and  his  admirable  commentaries  upon  them.  I  now  propose  a  very  cordial  vote 
of  thanks  to  Sir  Harry  Johnston,  which  I  am  sure  will  be  carried  unanimously. 


APPENDIX  I. 

List  of  Plants  collected  by  Sir  Harry  Johnston's  Expedition  on 

RuwBNZORi  Range,  4500  to  13,000  feet. 


Ranunculus  pubescens,  Thunb. 
Nymphsea  stellata,  Willd. 
Oardamine  pratensis,  L. 
Arabis  alpina,  L. 
Polygala  near  Fischeri,  Giirke. 
Hypericum  lanceolatum.  Lam. 
Symphonia  sp. 
Hibiscus  Grantii,  Mast. 

Grewia  mollis,  Juss. 

„      populifolia,    Vahl,    forma    (G. 
membranacea,  A.  Rich.). 
Geranium  aculeolaturo,  Gamb. 
Impatiens  Ehlersii,  Schweinf. 
Cardiospermum  microcarpum,  H.B.  and 

K. 
Bersama,  cf.  abyesinica,  Fres.    Flowers 

only. 
Dolichos  shuterioides.  Baker. 
Milletia  sp. 
iBschynomene  sp. 
Tephrosia  dichroocarpa,  Stend. 
Parochetus  communis.  Ham. 
Cynometra,  probably  now  species. 
Alchemilla,  near  A.  argyrophylls,  Oliv. 
Rubus  sp. 

Ealanchoe,  cf.  glaucescens,  Britten. 
Combretum  racemosum,  P.  Beauv. 
Begonia  sp. 
Anthriscup,     sp.     nov.  =  Kilimanjaro, 

Jobn&toD,  40. 
Oldenlandia  abysainica,  Hiem. 


Pentas  Ainsworthii,  Scott-Elliot. 

„      occidentalis,  Bentb.  and  Hook.  f. 
Visecta,  cf.  multiflora,  Sm. 
Mussaanda  erythropbylla,  Sebum,  and 

Thonn. 
Pentas,  near  verticillata,  E.  Sebum. 
Veroonia  hymenolepis,  A.  Rich. 

,y      cf.  Melleri,  Oliv.  and  Hiem. 
Gerbera  Lasiopus,  Baker. 
Coreopsis  Steppia,  Steetz. 
Helicbrysum  elegantissimum,  Dl. 
„  sp.    Flowers  only. 

SeDecio  sp.,  near  S.  Johnstoni,  Oliv. 

„      sp. 
Echinope,  cf.  giganteus,  A.  Rich. 
Lobelia  Giberroa,  Hemsl. 
„       Deckenii,  Hemsl. 
„       StuhlmauDi,  Schweinf. 
Erica  arborea,  L.  ? 
Philippia,  sp. 

Asclepias  macrantha,  Hochst. 
BelmoDtia  grandis,  E.  Meyer. 
Cynoglossum  coBruleum,  Hochst. 
Solanum,  sp.  nov. 

Hypoestes  tri  flora,  Roem.  and  Schultes. 
Justicia  piDguior,  C.  B.  Clarke. 
Streptocarpus  caulescens,  Yatke. 
Lantana  salviifolia,  Jacq.,  var.    temi- 

folia.  Baker. 
Premna  sp. 

Clerodendron  myricoides,  R.  Br. 
I  Celosia  pp. 
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Flenrya  aostuans,  Ghiad. 
SjnadeDium  sp. 
ArthrofloleQ  UtifoliuB,  Oliv. 
Podocarpus  sp. 

Encephalartos  sp.     Leaflets  only. 
Ealophia  sp. 

„       milaDJiana,  Rendle. 
Polyatachya  sp. 
Aogra9cam  sp. 
Disa  Stalrsii,  Eransl. 
Gladiolas  qQartinianas,  A.  Bich. 
Asparagus  africanus,  Lam. 
Chlorophytum     blepharopbyllum, 

Schweinf. 
Scilla  sp. 

Gloriosa  yirescens,  Lindh 
Bulbostylis  trichobasis,  var.  uDiseriata, 

C.  B.  Clarke. 
Pycreus  rehmannianus,  C.  B.  Clarke  ? 


Carex  runssorensis,  K.  Sebum. 
Poasp. 

Imperata  arundioacea,  Cyr. 
Olyra  latifolia,  L. 
Davallia  elegans,  Sw. 
Cbeilantbes  farinosa,  Kaulf. 
Pteris  flabellata,  Tbunb. 
Asplenium  farcatum.  Lam. 

„         amoenum,  C.  H.  Wrigbt,  ip. 

nov. 
Asplenium  rutsefolium,  Mett. 
Poly  podium  rigescenp,  Bory. 
Lyoopodium  dacrydioides,  Baker. 
Breutelia  Stublmannii^  Brotb. 
Polytricbum  sp.  (barren). 
Rhacocarpus  Humboldtii  (Spreng.). 
Berber ta  juniperina.  Spruce  (Sendtnera 

juDiperina,  Nees). 
Plagiochila  sp.  (barren). 


APPENDIX   II. 

Notes  on  the  Gvjoujqy  and  Mineralogy  of  the  Uganda  Protectorate. 
COLLECTION   OF  MINERAL   SPECIMENS   FROM   UGANDA, 

Made  by  Sir  Harby  Johnston,  Messrs.  George  Wilson,  Racey,  Wm.  Grant, 

C.  W.  Hobley,  F.  W.  Isaac,  and  others. 

Tbe  rock  specimens  include  examples  of  the  Archasan  gneisses,  schists,  and 
granitefi,  which  constitute  tbe  main  mass  of  the  Uganda  plateau:  specimens  of 
these  rocks  come  from  the  Busoga,  Bukedi,  Elgon,  and  Unyoro  districts,  from 
Rawenzori  and  the  Nile  province.  Besides  these  basement  rocks,  there  are  speci- 
mens of  ferruginous,  schistose,  and  slaty  rocks  from  Unyoro,  possibly.belonging  to 
the  Palaeozoic  Earagwe  series ;  coarse  ferruginous  sandstones  and  quartzites  from 
tbe  shores  of  Lake  Victoria  Nyanza  and  Lake  Naivasha,  and  from  Ankole;  and 
volcanic  rocks  (chiefly  pbonolites)  from  Kavirondo,  Mount  Elgon,  Baringo  district, 
Kam&sia  hills.  Lake  Nakuro,  and  the  Nandi  district. 

Of  mineralB  of  economic  value,  tbe  coUection  contains  specimens  of  iron  ore, 
graphite,  and  diatomaceous  earth.  Tbe  iron  ore  includes  specimens  of  magnetite 
from  Budolo  hill,  Misawa;  Nagarive  bill,  Bukedi;  and  Jinja,  Busoga:  and  of 
ironstone  (limonite  chiefly)  from  the  Central  province  (Bukonge  and  Jinja,  Busoga), 
Bogaja  islands,  Bavuma,  Kavirondo,  Ankole,  and  Unyoro.  Graphite  is  present 
in  small  amount  on  specimens  from  Unyoro  (Chief  Byabaswezi),  and  the  diato- 
maceous earth  occurs  8  miles  west  of  the  Eatonga  river,  and  also  on  the  shore  of 
Lake  Nakuro.  As  to  the  occurrence  of  gold,  all  that  can  be  said  is  that  no  visible 
gold  could  be  found  upon  any  of  the  numerous  specimens  of  quartz  in  the  collection. 
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List  of  Specimens, 
Centbal  Pbovincb  (Busooa  and  Buk£di). 

Locality.  Name. 

1.  Badolo  hilly  Masawa.  Magnetite. 

2.  Bukedi  country.  Decomposed  mica  schist. 

3.  Namjumbas,  shore  of  Vict.  Nyanza,  Busoga    Grit. 


4.  Jinja,  Busoga. 

Hornblende-schist. 

5.        n          »» 

Mica-schist. 

6.  Nampirika  Busoga. 

Hornblende-schist. 

*•          >t               >» 

>»               >» 

8.  JiDJa  Busoga. 

Quartz. 

9,  10.  Bukonge,  Lake  Vict.  Njanzs, 

Basoga. 

Ironstone. 

ll«             »»              >» 

»» 

9» 

Quartzite. 

12.              ))              »i 

»» 

»* 

Ferruginous  sandstone. 

13.              „              ,) 

»> 

)> 

Quartz. 

14.  Iganga,  Busoga. 

Quartz. 

16.        >»          >f 

Pegmatite. 

16.        „           ,, 

Epidosite. 

17.  Bugwen,     „ 

Quartzite. 

18.  Eibui  Busoga,  shore  of  Lake  Vict.  Nyanza. 

Diabase. 

19.  Iganga      „ 

Gneiss. 

20.  Bukonge  „ 

21. 

22. 

Ironstone. 

23.  Jinja,  Busoga. 

Later  ite? 

24.      „          „ 

25.      „ 

Slate. 

26.      „ 

Hornblende-schist  (decomposed) 

27.      „          „ 

Ironstone. 

28.      „          „ 

Epidiorite. 

29.      „          „ 

Decomposed  hornblende-schist. 

30.      „ 

»               »>               »» 

31.  Jinja,  Busoga. 

Ironstone. 

'J2.      „          „ 

tf 

33.  Nakalanga. 

Quartz. 

34. 

>» 

36-37.     „ 

Sandstone. 

38.  Budolo  hill  (see  No.  1), 

Bukedi. 

Magnetite. 

39.  Lubnsa  hill,  Bukedi. 

V 

40.  Amnganda  hill,  „ 

Quartz. 

41.  Nabutitiii  hUl,    „ 

Mica  schist. 

42. 

Gneiss.) 

43.  Mamjefe  hiU,      „ 

Decomposed  rock. 

))                  n 

45.  Asitodro  hill,      „ 

Granite. 

46.  Madegi  hill, 

Decomposed  rock. 

47.  Sunurwa  hill,     „ 

)»            »> 

48.  Natere  hill, 

»»            >» 

'49.  Makakala  hill,    „ 

Quartz. 

60.  Wadubi 

Decomposed  rock. 

61.  Bugagi  hill. 

Large  felspar  crystal. 
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Locality. 

Name. 

52.  Nag^bu  hill,  Bukedi. 

Decomposed  rock. 

53.  Eumaga  hill,      „ 

n                >9 

&t  Bakjan              „ 

9f                        9* 

55.  Nagari?e  hill,      ^ 

Magnetite. 

54.  Magmiti  hiU,      ,. 

Decomposed  rock. 

57.  Nelubi  hill. 

f>                        9» 

58.  Eumaga,  Naaika  „ 

Pegmatite. 

5^.  Mange  hUl,         „ 

Deoompoeed  rock. 

60.  Muaara  hill. 

*9                      99 

63.  Eyabala, 

Pegmatite. 

ei. 

Granite. 

65.  River  Ntowolo     „ 

99 

66.  Knmki  hill, 

66.  Molawa  hill,       „ 

Quartzite. 

67. 

Pegmatite. 

68. 

Gneiss. 

«9. 
70 

Decomposed  rock. 

7L  Kadudamu  hill,  „ 

I»                        99 

Gneiss. 

72. 

Schist. 

7S.  Kamurujo  hill,    „ 

Gneiss. 

71  Nahare  hiU, 

Gneiss. 

75.  Kakani  hill,        „ 

Granite. 

JB- 

Tuff. 

Jinja,  Buaoga. 

Magnetite. 

Labas       ,, 

Quartz  with  mica. 

BuooDge,  Dear  Lubas, 

Busoga. 

FerrugiDous  schist. 

GallaDga,  Busoga. 

»>            >> 

Lake  Victoria 

Nyanza. 

Bugaya  IslaDds. 

Quartz,     ironstone,     ferruginous 
sandstone,  quartzite,  claystone. 

Kear  KiBiibi  (Entebbe  peDinsula). 

Ferrugiupus  sandstone. 

Small  island  near  Bagai,  Buvama. 

Phyllite. 

Main  island,  Bavuma. 

• 

Quartz  with  mica. 

*•               »> 

Red  ferruginous  schist. 

Entebbe. 

Quartz. 

Kampala. 

99 

Eatebbe. 

Clay. 

n 

Clay  with  muscovite. 

Near  Eisubi. 

Ferruginous      sandstone       and 
quartzite. 

BuTuma,  Marabio  island. 

Ferruginous  schist. 

Bay  between  Sango  and  Eisubi. 

99                            99 

Between  Eisubi  and  Eampala. 

Sandstone. 

Sango. 

» 

Tagaoa. 

Quartzite. 

Ekht  miles  west  of  Eatoi 

DKa  river. 

Diatomaceous  earth. 
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Kayibokdo. 

LocAlity.  Name. 

Bed  of  Nyando  river.  Nephelinite. 
Bed  of  lower  Eidonia  ri? er.  „ 

Upper  waters  of       ,,  ,, 

Southern  slopes  of  Tindaret,  Mount   Eamililo 

country.  Phonolite. 
Mount  Manava,  12  miles  west  of  Fort  Teman.  „ 

1.  Awichina,  8  miles  north  of  Kisumu.  Granite. 

^»  »»  »»  »»  n 

3.  Korando  hills,  4^  miles       „  Phonolite. 

4.  „  2  miles       „  „ 

5.  Eisamu,  raised  beach  1  mile  from  shore  of 

Lake  Victoria  Nyanza.  Plsolitic  ironstone. 

6.  NyandovaUey,  10  miles  west  of  Fort  Teman.  Limestone     from    concretionary 

blocks  in  alluvial  deposits  over- 
lying granite  and  gneiss. 

7.  Nyando  valley,  3  miles  south  of  Eitotoo.        Limestone  like  No.  6. 

8.  Lake-shore,  south  of  Port  Victoria.  Decomposed  schist. 

10.  Eisumu,  three-quarters  of  a  mile  from  lake.   Phonolite. 

11.  Mkindu  river,  Nyando  valley,  near  cart- 

road  from  Eisumu  to  Fort  Teman.  Gneiss. 

12.  Eiblules  or  Stormy  river,  10  miles  west  of 

Fort  Teman.  „ 

13.  Upper  Nyando  vallay,  IJ  mile  north  of 

Mount  BlBckett.  Tuff. 

14.  Langors  camp,  3  miles  west  of  Mau  summit.    Phonolitic  trachyte. 


£loon  Dibtbiot. 

2.  Mumia's,  sub-district. 

Basitl. 

3.  Nyifa 

It 

Quartz. 

4.      ^ 

jf 

» 

6.  Tindi 

«> 

Gneiss. 

6.  Tindi 

9t 

»» 

7.  Eabras 

»» 

»> 

8.       „ 

If 

Quartz. 

9.       „ 

$i 

Diabase. 

10.  Marama 

tf 

Gneiss. 

11.           n 

»» 

Quartz. 

12.  Nzoia  river 

91 

»> 

13. 

»« 

»» 

15.           „ 

>f 

Gneiss. 

17.  Lusimo  river, 

If 

18. 

9t 

Decomposed  granite  rock 

19.  Eetosh 

ft 

Quartz. 

20.      „ 

»i 

Gneiss. 

21.      „ 

>' 

Basalt?  waathered. 

22.  Kahamega 

y 

Gneiss. 

24.  Eihelelwa 

M 

Quartz. 

26. 


*»  f  ?> 
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Tiocalltj. 

Name. 

26.  Mumia^fl,  sub-district. 

Quartz. 

30.  Kyala 

Gneiss. 

31.  Sio  river. 

Gneiss? 

32. 

Quartz. 

33.         „ 

Gneiss. 

35.  Lego 

»i 

36.      „ 

Quartz. 

37.  Sunia  hiU«. 

Gneiss. 

38. 

(Granite. 

39. 

Quartz. 

40. 

>» 

Mount  Elgan, 

7000  feet. 

Augite  crystals. 

» 

Kephelinite  ? 

It 

19 

Decomposed  rock. 

6000  feet. 

Fossil  wood. 

8000  feet. 

Augite  in  volcanic  bomb  ? 

j» 

Basalt  ? 

» 

Ankole. 

20. 

Quartz,  ironstone. 

21. 

Quartz. 

22. 

Granite. 

23. 

Quartz  with  tourmaline. 

24. 

Coarse  sandstone. 

26. 

Oolitic  ironstone. 

27. 

Quartz. 

1  mile  south-west  of  Kisasagap. 

Ferruginous  shale. 

TORO. 

25. 

Mica-schist,      hornblende-schist, 
and  diorite  ? 

Mau  Disthict  and  Kandi  District. 

Cliffs  on  north-west  coast  of  Lake  Nakuro.  Eenyte. 

Hill  facing  Lake  Nakura»  south  of  railway  station.  Tuff. 


Hill  north  of  railway  station,  Lake  Nakuro. 
Hill  north-east  and  5  miles  from  Lake  Nakuro. 
Shore  of  Lake  Nakuro. 
Seget  valley,  Nandi  district. 
Sigowet  HUls, 


Glassy  lava  (Kenyte). 

Scoria. 

Diatom aceous  earth. 

Pbonoltte. 


>» 


u 


» 


Bed  of  Seget  river,  Nandi  district. 
Kamasia  hills,  below  ravine. 

Btringo  district,  Eldoma  ravine. 
U\e  Naivasha. 


f> 


f> 


n 


Red  jaFpar,    quartz,    chalcedon, 

calcite,  and  pbonolite. 
Basalt,  scoria,  and  pbonolite. 
Obsidian  tuif,  sandstone. 
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Untoro. 
Chief  Tibansamba. 

Locality.  Name. 

^j  -•  FerrugiDOUB  schist  or  phyllite. 

3.  Limonite. 

4-6.  Ferruginous  schist. 

7.  Decomposed  rock. 

Chief  Muiwa, 

8.  Gneiss  ? 

9.  Felsite  ? 

10.  Mica-schist. 

11.  Gneiss? 

12.  Dolerite  ? 

13.  Gneiss. 

14.  Pyroxene-granulite. 

15.  Quartz. 

Chief  Bydbaswezi. 

16.  Junction  of  decomposed   basalt?  witii 

schist. 

17.  Quartzite. 

18.  Quartz. 
19. 

20.  Schist. 

21.  Decomposed  rock. 

22.  Arkose? 

23.  Ferruginous  schist. 

24.  Lydite. 

25.  Claystone. 

26.  Quartzite. 

27.  Ferruginous  schist. 
28. 
29. 
30. 
31. 


f«  If 

It  )> 


Chief  Kiza. 

32.  Schist. 

33.  Arkose. 

34.  Ferruginous  schist. 
35. 
36. 
37. 


it  »» 


Ch  iff  Bi/abaswez  L 

38.  Quartz  with  graphite. 

39.  Ferruginous-quartz-schist. 

Chief  Tibansajnba, 

40.  Decomposed  goeiss. 

41.  Ferruginous  schist. 
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Chitf  BasiffcUa, 

Locality.  Name. 

42.  Limonite. 

43-i6.  Ferruginous  schist. 

Chief  KatcUikao, 
47-50.  Limonite. 

Chief  ByabasvHzi, 

51-  Graphite  in  decomposed  gneiss  ? 

52.  Ferruginous  hrecoia. 

53.  Quartz. 

54.  ^  Ferruginous  schist. 

Bari,  Nile  Province. 

Mount  Belinian.  Gneiss. 

Jibalokaju,  north-west  of  Rejaf,  left  bank  of  Nile. 
Mount  Lado,  left  bank  of  Nile. 
Twelve  miles  north  of  Bedden,  right  bank  of 

NUe. 
Near  Bedden.  „      and  basalt. 


It 


SPECIMENS  OF  MINERALS  AND  ROCKS  FROM  UUWENZORl  AND 
VICINITY,  COLLECTED  BY  SIR  HARRY  JOHNSTON  AND  MR.  R. 
RACEY. 

List  prepared  by  the  MinercUogical  Department,  Natural  History  Museum, 
Specimens  from  Ruwenzori  and  Anrole. 

1  (237).  Tourmaline  and  quartz  from  Charienzi. 

2  (236).  Iron  wire  made  from  ore  found  at  Kahiro. 

3  (235).  Impure  kaolin  (mainly  quartz)  from  Mbarara. 

4.  Quartz  from  Ruhihi  Sema. 

5.  „         f,    Mbiumbi,  Egara. 

6.  „  with  mica  from  Eisenyi,  Egara. 

7.  ,,  from  Chamianga,  Ruzumburu. 

8.  „         „    Niamizi,  Ruzumburu. 

9.  „  with  oxide  of  iron  from  Ngoma,  Luchika. 

10.  Clay  (decomposed  schist)     ,,    15  miles  north-east  of  Mount  Mfumbiro, 

Luchika. 

11.  Basalt,  scoria,  clay,  quartz  and  ferruginous  sandstone  from  mountain 

between  Lake  Cbagasa  and  Mount  Mfumbiro. 

12.  Quartz  with  mica  from  north  end  of  Lake  Kikombe. 

13.  Quartz  with  mica,  quartz  with  oxide  of  iron,  quartz  grit  with  mica  from 

V  S.,  29°  51'  B. 

14.  Tuff?  from  Eichwamba,  Bunyaraguru. 

15.  Quartz  with  oxide  of  iron,  decomposed   mica-schist?   from  north  of 

Klsara,  in  Bunyaraguru  forest. 

16.  Quartz,  qnartzite,  mica  schist  from  Egara  hiljs. 

17.  Hnmatite-flchist,  oxide  of  iron  from  Ebari. 

18.  Quartzite,  ferruginous  sandstone  with  mica  from  Nyakabingo,  Bukanga^ 

No.  I. — Jabuabt,  1902.]  £ 
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No. 


Specimens  fbom  Buwenzoui,  etc. 


224-234.  from  Kuti  ? 

238-245.     „     RuweDzori. 

224.  Pibrolite. 

235-237  =  3,  2,  and  1  of  first  list. 

225.  Gneiss  with  chlorite. 

238.  Epidiorite. 

226.  Gneiss  with  pegmatite. 

239.          „ 

227.  GneiHR. 

240.  Mica  schist. 

228.  Granite. 

241. 

229.  Tuff. 

242. 

231.      ,. 

243. 

232.  Gneiss  with  chlorite. 

244.  Quartz. 

233.         j%            19 

245.  Epidiorite. 

234.  GDoise. 

APPENDIX   III. 

Uganda   Protectorate — Analyses   of  Samples  of  Water  and 

Salt  from  Kibero  Springs,  Unyoro. 

The  following  report  was  ohtained  hy  the  Crown  Agents  for  the  Colonies  from 
Messrs.  Stanger  &  Blount,  Chemical  Laboratory,  2,  Broadway,  Westminster. 

The  waters  were  slightly  yellowish  in  colour,  and  contained  a  small  amount  of 
black  sediment. 


Unyoro.    Mineral  Spring  No.  1. 


Silica  (SiOj)         

Ferric  oxide  +  alumina  (FcjO^Alj  +  0,) 

Lime  (CaO) 

Magnesia (MgO)  ... 

Soda  (Na,0) 

Potash  (KjO)       ...         ...         ... 

CSarbouic  anhydride  (CO,)         

Sulphuric  anhydride  (SO,)       

v/Oiorine  ••■         ...         ..•         ...         ••• 


Deduct  oxygen  equivalent  to  chlorine  ... 


Combined  water,  organic  matter,  and  loss 


Grains  per  gallon. 

3-64 

0-70 

6-44 

2'66 

155-82 

20-23 

0-42 

10-13 

194-46 


Total  solids     ... 


394-50 
43-82 

350-68 
20»74 

371-42 


The  chief  salts  probably  present  are  therefore— 


Sodium  chloride  (NaCl)  ... 
Potassium  chloride  (KCI)  ... 
Calcium  8ulphate(CaS0J... 


Grains  per 
gallon. 

.     294-05 

.       32-07 

15-64 


Magnesium  .sulphate  (MgSO^) 
Magnesium  chloride  (MgCl,) 
Magnesium  carbonate  (MgCO,) 


Grains  per 
gallon. 

2-79 
0-99 
0-80 


The  sample  is  a  highly  saline  water,  from  which  common  salt  could  be  easily 
prepared  by  evaporation.  It  also  contaius  a  noteworthy  quantity  of  potassium 
salts,  the  recovery  of  which  from  the  molten  liquor  might  yield  a  valuable  artificial 
manure. 
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Unyoro.    Mineral  Spring  No.  2. 


Silica  (SiOx)         

Ferric  oxide  +  uluoiina  (Ke^O,  +  AJjO,) 

Lime  (CaO)  

Magnesia  (MgO) 

Soda  (Na,0)        

Potash  (K,0)       

Carbonic  anhydride  (CO^  

Sulphuric  anhydride  (SOg)        

Chlorine  ... 


Deduct  oxygen  equivalent  to  chlorine  ... 


Grains  per  gallou. 

1-96 

0-66 

3-50 

1-26 

124-28 

12-46 

7-29 

700 
140-42 


Total  solid: 


298-73 
31-64 


26709 


The  chief  salts  prohahly  present  are  therefore 

Grains  per    ' 
gallon. 

Sodium  chloride  (NaCI)     231-40 

Sodium  carbonate  (Na,(:0,)  ...         282 

Calcium  carbonate  (CaCO,)  ...         6-25 


Magnesium  carbonate  (MgCOj) 
Potassium  carbonate  (KoCOj) 
Potassium  sulphate  (KSO^) 


Grains  per 
gallon. 

2-65 

6-22 

15-22 


The  water  is  generally  similar  to  sample  No.  1,  and,  like  that,  might  be  usefully 
worked  for  sodium  chloride  and  potash. 

Salt. 

Sodium  chloride  (NaCl) 

Potassinm  chloride  (KCl ) 

Potassium  sulphate  (KjSO^) 
Calcium  sulphate  (CaSO^) ... 
Magnesium  sulphate  (MgSO  J 
Combined  water,  organic  matter,  and  loss 

100-00 

The  sample  is  a  crude  grade  of  common  salt,  such  as  might  be  produced  by 
evaporating  water  of  the  character  of  those  analyzed  above. 


Per  ceat. 

...       87-67 

4-45 

2-28 

1-68 

0-24 

3-68 

Note  on  the  Map  of  Uganda. — This  map  is  based  upon  the  map  of  Uganda, 
compiled  at  the  Intelligence  Division  in  1899  from  surveys  of  Colonel  J.  R.  L. 
Macdonald,  b.e.,  Major  H.  H.  Austin,  b.e.,  and  Lieut,  (now  Major)  R.  T.  Bright, 
R.E.,  corrected  as  regards  the  coasts  of  Victoria  Nyaoza  by  the  surveys  of  Com- 
mander B.  Whitehouse,  b.n.,  with  further  corrections  by  Sir  H.  H.  Johnston, 
Lieut. -Colonel  J.  Evatt,  and  Messrs.  R.  M.  McAllister  and  C.  W.  Hobley.  The 
Semliki  river  and  Ruwenzori  range,  together  with  the  boundaries,  are  taken  from 
sketch-maps  supplied  by  Sir  H.  H.  Johnston.  The  Ankole  district  is  in  great 
measure  from  a  sketch-map  by  Mr.  R.  R.  Racey,  also  furnished  by  Sir  H.  H. 
Johnston;  whilst  the  survey  of  Mr.  M.  Fergusson,  of  Mr.  J.  E.  S.  Moore's  expe- 
dition, has  served  for  the  delineation  of  the  northern  shore  of  Albert  Edward 
Nyanza.  The  new  lake  and  the  configuration  of  the  region  in  the  nei*^bbourhood 
of  the  Elgeyo  escarpment  are  from  a  prismatic  compass  hketch  by  Mr.  F.  W.  Isaac ; 
whilst  the  river  system  between  Kavirondo  bay  and  Lake  Naivasha  is  principally 
from  the  map  of  Captain  G.  H»  Gorges,  published  in  the  Geoyraphical  Journal  for 
July,  1900. 
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CINEHAT06RAPHIN6  THE  SEVERN  BORE.* 

By  VAUGHAN  OORNISH,  D.So.  (Viot.),  F.a.S.,  F.O.S.,  F.B.a.S. 

At  a  meetiDg  of  this  Society  last  sessioD  I  showed  some  photographs 
recording  the  form  of  the  Severn  bore,  bat  I  wished  to  obtain  a  photo- 
graphic record  of  its  motum.  This  I  have  been  enabled  to  do  by  the 
assistance  of  Mr.  Charles  Urban,  managing  director  of  the  Warwick 
Trading  Co.,  Ltd.,  who  very  kindly  lent  me  a  bioscope  camera  and  the 
services  of  an  operator  for  the  pnrpode  of  cinematographing  the  bore. 
The  photograph  was  taken  under  my  direction  on  September  29,  1901, 
and  was  shown  at  the  meeting  of  this  Society  on  November  25.  I 
believe  this  is  the^r<<  cinematograph  of  a  tidal  bore.t 

The  cinematograph  picture  was  taken  at  Stonebench  below  Glou- 
cester, which  is  distant  4  miles  by  road  reckoning  from  the  cathedral. 
The  tide  was  the  third  after  fall  moon,  and  was  not  quite  so  high  as 
that  predicted  for  September  30,  which  was  one  of  the  four  highest 
predicted  tides  of  the  year.  After  the  dry  summer  the  amount  of  land- 
water  in  the  river  was  probably  below  the  average,  nevertheless  the 
low- water  level  was  1^  foot  above  that  given  as  summer  low  water  in 
Admiral  Beechey's  survey  made  in  1849.  The  reason,  no  doubt,  is 
that  the  spring  tides  had  already  begun  to  fill  up  the  river.  The 
camera  was  placed  upon  the  left  bank,  as  low  down  as  was  consistent 
with  the  safety  of  the  instrument,  and  about  30  feet  back  from  the 
submerged  ''Stonebench,"  so  as  to  show  the  breaking  of  the  wave 
where  the  water  suddenly  shallows  from  6  or  7  to  2^  or  3  feet.  A 
boat  was  engaged  to  meet  the  bore,  and  was  anchored  in  deeper  water 
at  a  suitable  distance;  and  to  obtain  the  scale  a  post  near  the  left 
bank  was  measured,  its  top  being  found  to  be  58^  inches  above  low 
water. 

The  bore  was  heard  at  9  a.m.,  a  few  seconds  before  its  appearance 
round  the  bend  of  the  river,  at  a  distance  of  513  yards  from  the 
camera.  The  resurgings  from  the  concave  left  bank  had  a  fine  effect, 
well  reproduced  when  the  film  is  shown  upon  the  screen  The  boat 
rode  easily  over  the  unbroken  wave  in  about  10  feet  of  water.  The 
height  of  the  wave  there  I  estimate  at  from  3  feet  to  3  feet  6  inches. 


*  Read  at  the  Royal  Geographical  Society,  Novemher  25, 1901. 

t  The  limelight  hitherto  in  use  at  the  Society's  meetings  not  heing  adapted  to 
show  the  picture  advantageously,  I  was  permitted  to  appeal  to  the  Office  o\  Works 
for  a  separate  electrical  installation  with  current  of  adequate  power.  The  request 
was  most  kindly  and  promptly  granted,  and  a  permanent  installation  has  been  pro- 
vided by  the  Electrical  Department,  which  has  not  only  met  the  requirements  of  the 
cinematograph,  but  will  for  the  future  enable  the  arc  light,  instead  of  the  less  pore 
and  less  brilliant  limelight,  to  be  employed  for  the  optical  lantern  in  the  theatre  at 
Burlington  Gardens. 
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mnd  the  height  at  the  sides  of  the  river  4  to  5  feet.  At  the  jetty  or 
breakwater,  of  whioh  one  post  already  referred  to  was  visible  beyond 
tbe  osiers,  the  bore  suddenly  sent  a  sheet  of  water  up  to  a  height  of  7 
or  8  feet,  bnt,  reoovering  itself  in  a  moment,  the  wave  came  oq  with  a 
front  still  smooth  and  unbroken,  its  inverted  image  perfectly  mirrored 
by  the  smooth  water  ahead  of  it.  Then,  on  reaching  the  hidden  Sf one- 
bench,  the  wave  curled  over  in  a  beautiful  scroll  (shown  in  Fig.  4). 
Bat  no  stationary  photograph  can  reproduce  the  effect  which  is  given 
on  the  screen  as  the  dark-fronted  curling  wave  rushes  out  of  the  picture, 
whioh  is  then  immediately  flooded  with  light,  the  bright  clouds  instead 
of  muddy  banks  being  now  reflected  by  the  smoother  waters.  The 
speed  of  the  bore  was  about  13|  statute  miles  per  hour.  The  exposure 
of  film  was  continued  after  the  bore  had  passed  in  order  to  show  the 
mfter-msh  of  water,  the  speed  of  which  was  well  shown  by  floating 
dSbri$,  A  boat  happened  to  come  by,  one  of  the  occupants  of  which 
gathering  in  flotsam  and  jetsam,  and  the  camera  was  then  revolved 
to  follow  the  boat  as  it  passed.  Owing  to  high  osiers  intercept- 
ing  the  view  upstream,  it  was  not  practical  to  cinematograph  the  bore 
fitom  behind,  as  had  been  intended.  High  water  occurred  fifty-six 
minntes  after  the  passage  of  the  bore,  the  total  rise  being  8  feet  6^ 
inches.  The  height  of  the  water  then  above  ordnance  datum  was 
several  feet  higher  than  high  water  of  even  a  40-foot  tide  at  Portis- 
head.  The  current  continued  to  flow  up  the  river  for  thirty -one 
minutes  after  high  water. 

The  tidal  bore  in  nature  is  not  precisely  repeated  at  succeeding 
tides,  and  in  most  rivers  is  not  seen  at  every  tide.  The  cinematograph 
representation,  on  the  contrary,  can  be  repeated  on  the  screen  as  often 
ss  required,  and  with  a  delay  of  only  one  or  two  minutes  while  the 
film  is  being  re-wound.  At  each  repetition  the  observer  can  concen- 
trmte  his  attention  upon  one  particular  feature.  In  this  way  I  have 
seen  several  things  on  the  picture  which  escaped  my  observation  on 
September  29.  Measurements  can  also  be  made  from  the  film,  either 
in  the  hand  or  from  its  projection  on  the  screen. 

I  am  now  engaged  upon  a  systematic  investigation  of  the  bore  in 
tho  Severn,  which  I  propose  to  extend  to  some  other  rivers,  and  I  hope 
to  present  a  paper  upon  the  subject  to  this  Society  in  about  a  year's 
time. 

DsSCBlFnON  OF  THE   PlATB. 

(2%€  figures  are  enlargements  from  individual  pictures  upon  the  cinematograph 

film.) 

Fig.  1  shows  the  bore  in  the  distance  as  a  bright  band,  where  immediately 
More  bad  been  the  dark  image  of  bank  and  trees.  Tbe  5-feet  post  is  Tii>ible  on 
Um  left,  with  its  reflection  below. 

Fig.  2  shows  tbe  boat  rising  to  the  wave.     The  wave  on  the  right  of  tbe  boat 
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cuts  into  two  the  reflection  of  the  trees  oo  the  right  bank.  A  comparison  with 
Fig.  1  shows  at  once  the  turbulence  of  the  water  behind  the  bore.  The  alternation 
of  wide  bright  bands  with  narrow  dark  bands  parallel  to  the  front  of  the  bore, 
indicates  the  character  and  position  of  the  undulations  behind  it,  whilst  the  con- 
fused reflection  of  light  near  the  left  bank  indicates  resurging  therefrom.  If  the 
apparent  heights  of  the  banks  in  the  two  figures  be  measured,  the  level  of  the 
water  will  be  found  to  have  risen  behind  the  bore. 

Fig.  3  shows  the  wave  as  yet  unbroken,  but  with  steeper  front  due  to  its 
approach  to  the  shoal;  the  inverted  image  is  plainly  visible.  Measurement  of 
the  post  from  the  picture  shows  that  the  water  there  is  2  feet  5  inches  above  the 
level  of  the  river  in  front  of  the  bore. 

Fig.  4  shows  the  bore  rushing  over  the  Stonebench.  The  mean  level  of  water 
at  the  post  is  2  feet  Hi  inches  above  low  water,  but  there  is  a  noticeable  difference 
of  level  at  front  and  back  of  the  post,  indicated  by  a  dark  shadow  on  the  picture. 
This  shows  that  the  current,  which,  shortly  before  the  bore  arrived,  I  found  to  be 
ebbing  seawards  at  0*8  mile  per  hour,  is  now  making  in  the  opposite  direction  with 
considerable  strength.    The  boat  remains  in  position,  being  anchored. 


THREE  JOURNEYS  IN  NORTHERN  OMAN. 

By  Rev.  8.  M.  ZWEMER,  D.D. 

HiSTORicALLT,  politically,  and  geographically,  Oman  has  always  been 
the  most  isolated  part  of  Arabia.  As  far  as  outside  commnnication  with 
other  Arabs  is  concerned,  Oman  was  for  centuries  past  an  island,  with 
the  sea  on  one  side  and  the  desert  on  the  other.  The  people  are  even 
more  primitive  than  Arabs  in  general.  Only  Maskat  has  its  eyes  open 
to  the  wide  world  ;  that  is  the  only  port  in  all  Oman  at  which  steamers 
call.  Ottoman  rule  never  extended  to  Oman,  not  even  under  Suleiman 
the  Magnificent ;  nor  did  any  of  the  earlier  caliphs  long  exercise  their 
authority  here.  The  whole  country  has  for  centuries  been  under 
independent  rulers,  called  imams  or  sultans.  The  population  is  wholly 
Arab  and  Mohammedan,  and  derived  from  two  different  stocks,  the 
Kahtani  and  the  Adnani — rival  races  ever  at  feud  or  war  with  each 
other.  The  Jebel  Akhdar  region,  or  southern  Oman,  has  been  explored 
in  part  by  Wellsted,  Miles,  Carter,  and  others.  Northern  Oman  and  the 
so-called  Pirate  coast  are  less  known.  It  was  my  privilege,  while 
engaged  in  missionary  labour,  to  visit  this  region  on  three  journeys. 
The  first  was  in  May,  1900,  when  I  crossed  from  Sharka,  on  the  Persian 
gulf,  to  Shinas  and  Sohar,  on  the  Gulf  of  Oman,  by  way  of  Wadi  Hitta. 
Afterwards,  in  February,  1901, 1  travelled  along  the  Pirate  coast,  from 
Abu  Thabi  to  Sharka;  and  the  last  journey,  in  May,  1901,  was  right 
across  the  north  of  Oman,  from  Abu  Thabi  to  Sohar  by  way  of  Bereimi. 
All  of  these  journeys  were  made  with  one  companion  only,  a  native  of 
Mesopotamia ;  and  we  were  of  necessity  compelled  to  travel  with  as 
little  baggage  as  possible,  since  we  knew  not  how  the  Wahabi  Arabs 
would  receive  strangers  and  Christians.     Instead  of  giving  a  diary  of 
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each  joamej,  I  will  combine  the  reauItB  and  information  gathered  o 
way  into  one  account. 

The  only  way  to  reach  the  Pirate  coast  is  by  native  boat.  On  my 
last  jonmey,  we  were  eleven  men  in  a  small  boat  without  cabin  and 
only  a  narrow  eailoloth  fur  awning ;  a  fine  Arab  horse  and  a  yelping 
greyhound,  presents  from  the  Bahrein  sheikh  to  the  Sheikh  of  Abu 
Thabi,  also  took  passage.  The  noble  qnadraped  had  the  largest  share 
of  aooommodation  midships,  and  the  dog  was  confined  to  the  forecastle 
lest  prayers  be  polluted.  We  had  a  comer  on  the  left  side  of  tbe  poop; 
the  captain,  with  a  mullah  and  a  merchant,  squatted  at  our  right;  and 


the  orew  slept,  smoked,  washed  themselves,  and  ate  their  dried  fish  and 
rioe  anywhere. 

We  passed  the  islands  of  Eameio,  Arzenah,  and  Dalma,  but  did  not 
land.  From  the  latter  island  I  secured  some  fine  specimens  of  iron-ore 
crystals  and  iron  oxide.  Dalroa  is  a  great  centre  for  the  pearl-boats 
doring  the  seasoo,  and  one  of  the  principal  markets  in  the  gulf. 
Herclianta  ftvm  the  Arabian  and  the  Persian  coast  meet  here  to  seonro 
bargains  in  pearls,  and  competition  is  often  very  keen, 

Abu  Thabi  is  the  first  town  on  the  so-called  Pirate  coast,  and  was 
settled  some  hundred  years  ago  by  the  great  Beni  Tas  tribe.  The  town 
is  tinder  an  independent  ruler.  Sheikh  Zeid,  and  his  influence  is  wide 
and  strong  over  all  the  tribe  inland  las  far  [as  Jebel  Akiidar.  The 
sheikh    is   a   well-preserved   old!  man;    althongh    his   years   are    over 
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threescore,  he  has  twelve  sons,  and  the  fall  number  of  wives  that  the 
Moslem  law  allows.  We  fonnd  him  genial,  hospitable,  and,  for  an 
Arab,  very  intelligent.  We  were  assigned  to  a  large  room  in  one  of  his 
stone-bnilt  houses,  and  all  our  wants  were  supplied  from  his  beneficence. 
Huge  dishes  piled  with  rice,  steeped  in  gravy,  and  crowned  with  several 
pounds  of  prime  roast  mutton,  the  whole  surrounded  with  dates  and 
bread-loaves  on  a  large  mat,  and  washed  down  with  perfumed  water ! 
We  were  never  hungry  in  Oman;  everywhere  this  hospitality  was 
repeated. 

The  population  of  Abu  Thabi  is  not  over  10,000,  and,  except  a  dozen 
Banyans  from  Sind,  is  wholly  Arab  or  Negro.  With  the  exception  of  a 
dozen  houses  and  an  imposing  castle,  the  whole  town  is  built  of  date- 
mats,  and  extends  along  the  seashore  for  nearly  2  miles.  The  only 
industries  of  the  town  and  of  all  the  coast  are  pearl-fishing  and  drying 
fish  for  export.  On  Ptolemy's  map  of  Arabia  this  region  is  named 
Ichthiophagoi  ;  and  Niebuhr  wrote,  "  Fishes  are  so  plentiful  on  the  coast, 
and  so  easily  caught  as  to  be  used  not  only  for  feeding  cows,  asses,  and 
other  domestic  animals,  but  even  as  manure  for  fields.'*  His  testimony 
is  true. 

About  80  miles  north-east  of  Abu  Thabi  is  the  real  metropolis  of 
northern  Oman,  the  growing  town  of  Debai.  In  the  *  Persian  Gulf  Pilot ' 
(edition  1890)  the  population  of  this  town  is  given  at  5,000 ;  it  is  at 
least  three  times  as  large  now.  Between  Abu  Thabi  and  Debai  the 
coast  is  desert,  and  so  flat  that  a  hill  220  feet  high  is  called  Jebel  All 
(the  high  mountain).  This  is  the  only  landmark  on  the  coast,  and 
visible  17  miles.  The  town  of  Debai  has  many  good  houses  built 
of  native  stone,  and  plastered  on  the  outside ;  the  harbour  is  an  inlet, 
or  khor^  and  the  town  is  built  on  both  sides  of  this,  so  that  ferry- 
boats ply  between  continually,  and  the  place  has  a  business-like  aspect 
quite  unusual  in  Arab  towns.  At  the  present  rate  of  growth,  Debai 
will  outstrip  all  the  other  towns,  and  soon  be  a  port  of  call  for  steamers. 
At  present  all  the  cargo  for  this  region  is  landed  at  Linga,  and  re- 
shipped  in  native  craft. 

Sharka  is  still  a  Wahabi  centre,  although  this  Moslem  sect  has  lost 
a  great  deal  of  its  old  fanaticism.  The  people  of  Debai,  however,  con- 
sider their  neighbours  heretics,  and  make  sport  of  a  rival  bazaar  where 
tobacco  is  still  sold  secretly. 

Formerly  this  entire  region  was  noted  for  the  savage  ferocity  of  its 
inhabitants.  Forty  years  ago  Sir  John  Malcolm  wrote,  "Their  occu- 
pation is  piracy,  and  their  delight  murder ;  they  are  monsters."  Thanks 
to  British  trade  and  influence  in  the  Persian  gulf,  these  fanatic  Wahabis 
have  become  tamed,  and  they  have  settled  down  in  many  places  to 
begin  agriculture.  Young  date-plantations  are  a  sign  of  the  progress 
of  civilization,  and  commerce  is  crowding  the  nomad  spirit  out. 

From   Sharka  the  coast  continues  flat  and  sandy  until  you  reach 
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Ku-eI-Eh«im* ;  Ajman  and  Um-el-Gaweiu  are  nnimpoTtant  hamUta. 
The  low  cooat  which  is  charaoteriBtio  of  all  the  Arabian  littoral  from 
Kaweit  down  the  gnir,  ceases  here  and  gives  place  to  ragged  headlande  : 

"  O'er  the  ma 
or  Oman  beetling  airerallf ; 

A  last  and  kiUUij  link 
Of  those  BtDpeadom  obBing  that  reach 

From  the  brokd  Owplan'a  ready  brink, 
Down  winding  to  the  green  aea-beeob." 

Jebel  el  Hariiu,  the  chief  pealc  of  these  headlands,  is  4470  feet  high, 
preoipitOTiB  and  rugged,  as  are  most  of  the  peaks  on  Rnus-el-Jebal. 


kjtf^^Mik. 


Ras-el-Kbeima,  the  largest  of  the  northern  towns,  was  identified 
by  Bocbart  and  Sprenger  as  the  Raamah  of  Soriptnre  (Gen.  i.  7,  Ezek. 
zxrii.  22),  while  the  Greek  geographers  speak  of  it  as  Regma  Folis. 
There  are  said  to  be  ancient  inscriptions  on  the  rocks  in  the  region 
back  of  the  harbour,  but  I  did  not  visit  the  spot.  There  is  oofTce-honss 
babble  in  Eaatem  Oman  concerning  a  mysterious  race  of  ligfat-com- 
plexioned  people  who  live  somewhere  in  the  monntains,  shun  strangers, 
and  speak  a  language  of  their  own.  I  think  I  have  fonnd  the  cine  to 
this  strange  story  that  has  puzzled  travellers  to  Haekat.  At  Khasab, 
near  Bas  Mtisandam,  live  a  tribe  whose  speech  is  neither  Persian,  Arabic, 
nor  Balaohi,  but  resembles  the  Himyaritio  dialect  of  the  Mabras 
described  by  Carter  (Journal  Bombay  R.A.  Soc,  Jnly,  1847).  This 
laognage  is  used  by  them  in  talking  to  each  other,  althongh  they  speak 
Arabio  with  strangers.     Their  comploiion  is,  however,  like  that  of  the 
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average  Arab,  and  their  religion  Islam.    Perhaps  this  is  the  tribe  the 
mmonrs  refer  to. 

In  my  journey  from  Sharka  across  the  north  of  Oman,  we  rode  on 
camels.  For  the  sum  of  twenty  rials^  or  Maria  Theresa  dollars  (the 
standard  of  value  among  all  the  nomad  Arabs),  we  secured  two  com- 
panions and  five  camels  to  take  us  to  Sohar.  By  travelling  in  the  cool 
of  the  day  or  by  starlight,  and  resting  at  noon  under  some  scraggy  acacia 
or  in  the  shade  of  a  Beduin  fort,  we  completed  the  distance  of  ninety 
odd  miles  in  a  little  over  four  days.  At  first  the  road  is  bare  desert  of 
white  sand  without  pasturage,  and  therefore  without  even  the  booths 
of  the  nomads.  But  on  the  second  day  we  passed  villages  and  cultivated 
fields.  The  three  chief  hamlets  are  Felaj,  Fulaij,  and  Athan.  On  this 
slope  of  the  Zahira  hills  there  is  good  pasture  and  plenty  of  water. 
One  night  we  slept  in  a  wadi-bed,  surrounded  by  thousands  of  sheep 
and  goats,  driven  in  by  Beduin  lasses  from  their  pastures.  The  ascent 
to  the  wadi-passes  that  lead  to  the  coast  is  gradual,  the  descent  more 
abrupt.  As  the  usual  route  by  Wadi  Hom  was  said  to  be  unsafe,  we 
followed  Wadi  Hitta. 

Our  guides  proceeded  mounted,  but  with  their  rifles  loaded  and 
cocked ;  then  followed  the  baggage-camel,  to  which  mine  was  *'  towed  " 
in  Arab  fashion  by  hitching  the  bridle  of  the  one  to  the  tail  of  the 
other;  in  like  manner,  my  companion  rode  his  beast  fastened  to  the 
miloh-camel,  followed  by  its  iiro  colts.  We  were  not  troubled  by  the 
heat  at  night,  but  during  the  day  it  was  intense,  and  it  was  refreshing 
to  come  to  an  oasis  where  water  burst  from  a  big  spring,  and  trees  and 
flowers  grew  in  luxury.  In  these  mountain  passes  of  Oman  the  roads 
run  almost  invariably  along  the  wadi-beds ;  sometimes  these  are  sandy 
watercourses  with  huge  boulders,  again  deep  rocky  ravines  or  broad 
fertile  valleys.  Vegetation  is  fairly  abundant.  Tamerisks,  oleanders, 
euphorbias,  and  acacias  are  the  most  common  trees  and  shrubs.  ^Vhere 
the  country  appears  arid  and  sterile,  one  is  surprised  to  find  a  consider- 
able population  of  shepherds  and  goatherds.  Their  dwellings  are  mere 
oval  shanties  constructed  of  lx>nlders  or  rocks  ;  the  tent  is  rarely  seen  in 
Oman,  and  is  rather  characteristic  of  North  Arabia  than  of  the  south. 
In  the  fertile  valleys  the  popiQation  always  centres  in  villages,  and 
scarcely  ever  is  a  dwelling  found  at  any  distance  from  this  common 
centre.  Here  often  are  the  fresh-water  wells  and  the  watch-tower  that 
protects  them  in  case  of  war. 

Just  at  the  top  of  the  pass  of  Hitta  is  the  village  of  Ajeeb,  rightly 
named  **  wonderfiiL"  The  view  1000  feet  down  the  mountain  and  over 
the  fertile  stretch  of  coast  called  £1  liatina  out  to  the  Indian  ocean 
was  grand.  We  deccended  to  the  sea,  and  the  turbulent  mountain 
stream,  so  cold  to  our  bare  feet  as  we  waded  it  in  the  early  dawn, 
dwiuiUed  to  a  brook,  and  at  last  ebbed  away  along  the  beach,  a  tir.y 
stream  of  fresh  water.     These  perennial  streams  are  the  secret  of  the 
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fertile  coast  all  the  way  from  Wadi  Horn  to  Birka,  &  distance  of  160 
milea.  From  Shinae,  where  Wadi  Eitta  reaches  the  sea,  we  rode  along 
the  coast  past  £1  Wa  (wrongly  giveu  as  Lawa  on  some  maps)  and  other 
smaller  villages  to  Sohar ;  thenoe  by  boat  to  Maakat, 

Out  last  jonmey  also  terminated  at  Bohar,  but  we  came  aoross 
conntry  from  Aba  Thabi  by  way  of  Bereimi  and  Wadi  el  Jazi.  On  the 
way  to  Oman  I  visited  the  island  of  Keis,  on  the  Persian  ooaat,  about 
40  miles  west  of  Linga.  The  popnlation  is  mostly  Arab,  and  is  now 
confined  to  three  villages,  Sefil,  Harira,  and  Mashi.    Date-groves  abound. 


and  the  water-supply  is  good.  Keis  is  a  very  ancient  settlement,  and 
has  rains  to  witness  to  its  former  importance.  When  the  trade  of 
Ormuz  flourished,  Keis  rivalled  its  neighbouring  city  of  Siraf. 

The  town  of  Abu  Thabi  is  situated  on  an  island  at  high  tide,  as  the 
backwater  of  its  harbour  turns  in  a  few^miles  beyond  the  settlement, 
and  forms  a  channel  200  yards  wide,  and,  even  at  low  water,  T)  feet  deep. 
Tbia  natural  barrier  against  nomads  from  the  desert  has  been  utiliited. 
Bight  in  the  midst  of  the  tidal  current  stands  a  fort,  built  by  the 
predecessors  of  Sheik  Zeid.    Even  without  itn  challenge,  ordinary  ci^mols 


60  THREE  JOURNEYS  IN   NORTHERN   OMAN. 

with  their  riders  have  a  olose  escape  from  drowniDg  every  time  they 
cross.  Our  animals  were  in  up  to  the  breast,  and  had  there  been  a  slip 
or  a  stnmble  we  should  have  come  to  grief.  Along  a  sand-beaoh,  level 
as  a  billiard-table,  we  rode  out  from  Aba  Thabi  10  miles  to  this  ferry, 
which  the  Arabs  call  El  MahtcM.  The  water  was  too  high  on  our 
arrival,  so  we  slept  on  the  bank  until  the  tide  was  lower,  and  the  Arab 
watchman  in  the  fort  signalled  that  crossing  was  safe.  The  route 
we  took  to  Bereimi  runs  due  east  for  three  camel-hours,  to  a  place 
called  Hisn  Iblis,  the  Devil's  Castle,  an  outcrop  of  limestone  rock  in 
fantastic  shape  above  the  white  sand.  For  two  days  beyond,  the  road 
is  through  sandy  stretches  with  scarcely  any  vegetation.  Shale  and 
shingle  crop  out  at  intervals,  everywhere  with  a  dip  of  30^  to  the 
north. 

We  travelled  with  as  little  baggage  as  possible,  to  avoid  awakening 
cupidity  on  the  part  of  any  Arabs  we  might  meet — only  four  camels  in 
the  caravan,  and  all  our  belongings  in  two  Bagdad-leather  boxes.  At 
noon  we  rested  under  the  shade  of  blankets  stretched  over  our  boxes  ; 
there  was  no  vegetation  large  enough  for  shade.  It  was  over  104^  Fahr. 
in  the  shade  one  day,  and  the  water  in  the  skins  took  on  a  foreign  taste 
after  hours  of  jerking  on  the  camels.  On  our  halts  we  made  soup  from 
condensed  vegetables,  and  had  dates  for  dessert  But  the  Beduins  of 
our  party  were  afraid  of  tinned  provisions;  they  much  preferred 
boiled  lizards  and  rice.  There  are  two  species  of  lizard  in  Eastern 
Arabia — one  is  called  dahh  ( Uromaatir  acanthinurus),  and  feeds  only  on 
desert  vegetation ;  the  other  is  called  tvaral  ( Weranus  arenariua),  and 
eats  insects,  birds'  eggs,  etc.  The  latter  kind  is  considered  forbidden, 
but  the  former  lawful  food. 

The  only  settlement  we  passed  on  the  way  to  Bereimi  was  Nach- 
shila,  a  half-ruined  village  with  a  few  date-trees.  By  camel-marches 
and  ordinary  caravan  rate  of  3  miles  an  hour,  it  is  thirty-three  hours 
from  Abu  Thabi  to  Bereimi,  and  thirty-seven  from  there  to  Sohar. 
Water  is  scarce  on  the  route,  but  camel-grass  and  tamarisk  shrubs  are 
plentiful  when  yoa  pass  the  Bamlah  el  Eebira,  or  **  the  great  sand- 
heaps."  This  is  a  long  range  of  sand-mounds  shifting  with  the  desert 
winds,  and  about  100  feet  in  height.  Dews  fell  very  heavy  at  night  in 
May,  and  it  was  remarkably  cold,  so  much  so  that  we  needed  camp- 
fires  at  daylight  on  one  occasion.  On  Sunday,  May  5,  we  arrived  at  an 
encampment  of  the  Muzari  Arabs,  and  spent  the  day  with  them.  Their 
tents  were  like  those  of  the  northern  nomads,  but  smaller  and  more 
wretched.  These  were  the  only  tents  we  saw  in  Oman.  We  left  our 
Beduin  host  at  nine  o'clock  that  evening,  and  rode  until  past  midnight  in 
the  bright  moonlight,  always  due  east  In  the  early  morning  we  came 
across  a  poor  nomad  lass,  who  had  lost  herself  in  seeking  for  a  strayed 
camel.  Our  guide  gave  her  water  and  dates,  and  helped  her  on  the  way 
to  her  tribe,  the  Beni  Awamer.     All  around  was  a  wide  wilderness  of 
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Mtnd,  not  level,  but  in  weird  folds  and  billows  tliat  change  with  ereiy 
nmoon  stonn.  In  one  narrotr  pass,  betweea  two  high  Band-heape,  we 
heard  "  the  aong  of  the  aande."  A  fairlf  strong  wind  swept  along  the 
upper  layer,  and  its  vibrations  gave  forth  two  distinct  notes,  with 
volume  and  tone  as  sweet  as  a  chnroh-organ.    The  day  was  hot  and  dry. 


At  noon  io  the  oamp  our  Arabs  sprinkled  the  saddle-ropes  of  the  oamelu 
—like  Chinese  latmdryoieu  are  said  to  sprinkle  clothes — by  squirting 
them  with  their  mouth  full  of  water.  They  said  it  was  the  only  way 
to  keep  them  from  breaking  in  this  intense  dry  heat,  wbioh  oraoks 
everything.     On  Tuesday  we  reached  the  oasis  of  Bereimi,  u  4-mile 
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stretch  of  fertile  palm-coantry  under  the  shadow  of  Jebel  Hafid,  the 
first  spur  of  the  Okdat  range.  It  seems,  after  careful  inquiry  from 
several  Arabs,  that  the  true  name,  or  at  least  a  second  name,  for  this 
mountain  range  is  Jebel  Okabat.  The  first  name  signifies  '*  knots," 
the  latter  '*  deep  defiles ; "  both  names  are  appropriate  to  the  rugged 
outline  of  the  range,  as  seen  from  the  desert. 

Bereimi  is  the  name  applied  to  a  group  of  villages  in  this  oasis,  viz. 
Geemi,  El  Kantara,  Oheli,  Ain,  Saara,  and  Matrid.  These  villages  are 
nestled  in  one  continuous  fertile  strip  of  garden — palms,  fig-trees, 
mangoes,  mulberry-trees,  and  pomegranates.  On  the  outskirts  of  the 
gardens  is  a  plain,  green  with  grass  and  shrubs,  where  sheep  and  cSamel- 
herds  tell  of  Arab  wealth.  The  oasis  is  due  to  a  half-dozen  springs  of 
excellent  water  from  the  Okdat  range,  bubbling  up  out  of  the  rocks, 
and  led  in  artificial  channels  to  irrigate  as  wide  a  region  as  possible. 
Bereimi  was  formerly  called  Et-Towam  (twins),  and  the  ancient  name 
of  the  district,  the  Arabs  said,  was  El  Ghabir.  The  entire  region  from 
Jebel  Okdat  and  Jebel  Akhdar,  north-west  to  the  coast,  is  called  by  the 
Arabs  Ez-Zdhira^  in  opposition  to  the  eastern  coast,  which  is  oalled 
El  Batina,  terms  which  are  best  translated  by  '*  the  outer "  and  *^  the 
inner"  region.  On  the  road  from  Bereimi  north  to  Sharka  there  are 
twenty  hamlets  of  the  Beni  Kaab  tribe  ;  this,  too,  is  a  regular  caravan- 
route.  Wellsted  did  not  reach  Bereimi,  and  Palgrave's  information  is 
inaccurate,  as  he  wrote  from  hearsay.  Bereimi  was  for  many  centuries 
the  most  important  centre  of  western  Oman.  In  1736  the  Persians, 
under  Saif-bin  Sultan,  took  the  castle  of  To  warn,  after  utterly  defeating 
the  forces  of  Imam  of  Maskat  in  a  battle  fought  near  Es-Samini.  About 
the  year  1800  (a.h.  1214)  the  Wahabis  entered  Oman,  and  their  leader. 
El  Harik,  a  Nubian  slave,  took  up  his  residence  at  Bereimi,  and  levied 
tribute  for  his  master,  Abd-ul-Aziz.*  Although  no  longer  under  foreign 
rule,  Bereimi  is  still  a  Wahabi  centre,  but  the  people  are  very  friendly, 
and  have  put  off  the  austere  garment  of  Arab  Puritanism,  although 
retfdning  its  ritual  in  their  mosques.  The  towns  of  this  oasis  have  no 
special  industries ;  the  gardens  are  well  kept,  and  all  the  labour  is  done 
by  slaves,  who  form,  I  think,  at  least  one-half  of  the  population. 

Beyond  Bereimi,  the  road  along  the  Jebel  Okdat  range  passes  the 
following  villages :  Hafid,  Senana,  EI  Felai,  Daok  (or  Danj),  Jabil, 
Subaihi,  Mamur  Abri ;  Jebel  Hafid  is  two  camel-hours  (t.e.  0  or  7  miles) 
from  Bereimi,  and  thence  to  Oki  it  is  four  dajs  by  caravan.  By  my 
pocket  aneroid  I  made  the  height  of  Bereimi  1400  feet  above  sea-level. 
Jel>el  Hafid  is  probably  about  2500  feet. 

From  Bereimi  we  went  due  east  along  the  Wadi  el  Jazi  route  to 
Sohar.      The  villages  we  passed  are  marked  on  the  map;   there  are 


•  See  *  Badger's  History  of  the  Imams  and  Seyyida  of  Oman'  (London,  1871), 
pp.  230  «eq. 
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others  at  some  distance  on  either  side  of  our  path,  but  I  did  not  get 
their  exact  names.  It  is  difficult  to  understand  Arabic  gutturals  from 
the  mouths  of  such  utterly  ignorant  Beduins  as  were  our  companions. 
The  principal  tribes  east  of  Bereimi  are  the  Kenud,  Majabil,  Showa- 
mis,  and  Beni  Haith.  These  Arabs,  as  well  as  those  of  Bereimi,  do  not 
acknowledge  the  authority  of  the  Sultan  of  Maskat,  but  have  their  own 
chiefs,  and  are,  alas !  nearly  always  at  feud  with  each  other.  Every 
peaaant  goes  armed,  and  one  does  not  pass  even  a  greybeard  riding  a 
diminutive  donkey  without  seeing  a  rifle,  or  at  least  a  crooked  dagger 
at  his  side.  Yet,  in  spite  of  continual  warfare,  they  cultivate  every 
fertile  spot  assiduously,  and  raise  all  sorts  of  crops — barley,  wheat, 
sesame,  vegetables,  and  even  tobacco.  In  one  village  we  rested  on  the 
wide  threshing-floor,  where  the  old-fashioned  **  threshing  instrument 
with  sharp  teeth  '*  lay  idle.  The  Oman  plough  is  better  than  that  of 
Mesopotamia,  where  they  use  a  crooked  stick  with  a  sharp  prong  to 
cultivate  the  loamy  soil.  In  this  mountain  region  the  law  of  the 
survival  of  the  fittest  has  given  the  peasant  skill  in  making  a  real 
coulter  of  iron,  fitted  to  a  heavy  frame  and  braced  with  an  upright 
bandle  of  three  bars  set  at  right  angles  to  the  frame.  The  common 
Dime  for  plough  is  not  miflah,  but  hats. 

It  took  us  exactly  twelve  hours  on  camels  from  Bereimi  to  Wasit ; 
all  the  road  was  level  except  the  last  10  miles,  where  the  ascent  of 
the  pass  begins.  The  real  entrance  to  Wadi  el  Jazi  is  6  miles  beyond 
Wasit.  All  these  mountain  villages  of  Oman  have  great  similarity  :  a 
cluster  of  stone-built  huts  around  a  larger  mosque  or  sheikh's  house* 
narrow  paths  between  the  cultivated  terraces,  and  a  background  of 
palms  overtopped  by  fine  mango  trees.  The  people  are  simple,  friendly, 
and  hospitable.  The  veil  is  absent,  and  the  women  enjoy  unusual 
respect  and  liberty.  Nearly  all  of  them  belong  to  the  Abadhi  sect 
(also  called  Biyadhi) ;  this  is  one  of  the  many  Moslem  sects  that  grew 
on  the  soil  of  Persian  speculation.  They  have  no  special  tenets,  except 
that,  generally,  they  are  more  lax  in  practice  of  the  ritual  and  less 
rigid  in  conduct  toward  unbelievers.  We  were  known  as  Christians, 
and  yet  they  gave  us  the  village  mosque  in  which  to  treat  the  sick, 
preach,  and  pass  the  night ! 

From  Bereimi  to  Wasit  the  vegetation  of  the  desert!  is  scarce ;  the 
only  large  shrubs  are  mirh  and  ghaf;  in  the  wadi-bed  there  were 
several  varieties  of  wild  flowers,  but  not  at  all  in  such  profusion  as  in 
Yemen.  Beyond  Wasit,  however,  the  country  is  more  fertile,  and 
continues  so  all  the  way  to  the  coast.  I  have  never  seen  more  luxuriant 
date  trees  and  taller  mangoes  than  at  Ohi,  just  north  of  Sohar;  the 
gardens  were  beautiful,  and  the  road  was  for  miles  in  the  shadow  of 
overhanging  foliage. 

From  Wasit  to  Khan  is  three  hours  by  camel ;  from  Khan  to  Ohi 
fifteen.     The  latter  part  of  the  road  is  very  trying  both  for  beast  and 
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rider;  rough  rooks,  narrow  defiles,  and  slippery  boulders  make  the 
oamel-saddle  anything  but  easy  for  the  traveller.  We  were  quite 
worn-out  when  we  oame  to  Sohar,  and  had  there  been  a  fair  wind,  we 
should  have  taken  our  journey  by  sea  to  Maskat ;  but  after  trying  it 
as  far  as  Saham,  we  bargained  again  for  oamels,  and  rode  the  entire 
distance  to  Maskat  along  the  Batina,  150  miles.  This  fertile  province 
has  been  often  visited  by  travellers,  and  needs  no  desoription  by  me. 
It  may  interest  eoonomioal  travellers  to  learn  that  the  whole  journey 
overlfMid  from  Abu  Thabi  to  Sohar  and  on  to  Maskat  cost  me  and  my 
companion  only  Rs.90. 


BOLIVIA  BY  THE  RIO  DE  LA  PLATA  ROUTE. 

By  Colonel  GEORGE  EARL  GHUROH. 

It  seems  an  absurdity  that  a  country  lying  on  the  Atlantic  slope  of 
South  America  should  carry  on  nearly  all  of  its  exterior  trade  by  the 
way  of  the  Pacific  ocean,  yet  such  is  the  case  with  Bolivia.  For  three- 
fourths  of  a  century,  she  has  hoisted  her  products  up  the  eastern  side 
of  the  Andes  to  an  immense  height,  lowered  them  to  sea-level,  and  sent 
them  to  a  market  by  the  way  of  Panama  or  the  Straits  of  Magellan — 
the  nation  meanwhile  resting  in  soporiferous  contemplation  of  the 
problem  of  gravitation. 

As  the  result  of  the  wrecking  and  abandonment  of  the  enterprise 
which,  with  ample  funds,  was  engaged  in  the  opening  of  an  Amazon 
route,  by  the  river  Madeira,  for  Bolivian  commerce,  the  country  has 
found  itself  despoiled  by  Chile  of  its  little  strip  of  desert  sea-coast, 
with  the  ports  of  Gobija  and  MejiUones,  and  has  thus  become  a  com- 
pletely mediterranean  state ;  so  that  now  the  unintelligent  boundary- 
lines  given  to  Bolivia  by  General  Bolivar  threaten  her  autonomy  more 
than  ever.  After  the  Madeira  river  route  was  abandoned,  several 
futile  attempts  were  made  to*  prove  that  its  advantages  would  be 
exceeded  by  connecting  the  valley  of  the  Mayu-tata  by  railway  with 
the  Aquiry  branch  of  the  Purus  affluent  of  the  Amazon,  an  idea  which 
explorations  demonstrated  to  be  of  no  value. 

Now,  the  Government  is  turning  its  attention  to  the  Paraguayan 
side  of  the  country,  and  has  just  published,  in  Buenos  Ayres,  a  work 
of  considerable  geographical  importance  called  *  Exploraciones  Praoti- 
cadas  en  el  Alto  Paraguay  y  en  la  Laguna  Gaiba,  per  el  Gapitan 
Enrique  BoUand,'  an  English  mercantile  officer  who,  it  is  stated,  has 
had  extensive  experience  in  navigating  the  rivers  of  the  Plata  basin, 
and  who,  in  the  employment  of  Bolivia,  has  recently  made  surveys  and 
founded  a  port  for  that  country  on  the  Alto  Paraguay. 

Heretofore  the  eflfort^t  of  Bolivia  to  establish  a  south-eastern  outlet 
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have  been  feeble,  and  have  depeDded  principally  upon  the  enterprise  of 
private  individuals.  True,  the  reports  on  the  character  of  the  region 
to  be  traversed  have  not  been  enconraging,  and  Article  II.  of  the  Treaty 
of  Limits  of  1867,  with  Brazil,  was  so  framed  that  it  gave  the  latter 
country  almost  the  entire  upper  Paraguay  river  from  the  Bahia  Negra, 
2Cf  10'  S.  lat.,  leaving  to  Bolivia  only  the  western  half  of  the  lakea 
Caceres,  Mandiore,  Gaiba,  and  Oberaba,  which  connect  with  the  Para- 
guay by  intricate  and  shallow  channels.  These  lagunas,  or  lakes,  aside 
from  some  of  the  drainage  of  the  Chiquitos  sierras,  lake  part  of  the 
western  overflow  of  the  vast  marshes  of  the  Xarayes,  which,  in  the 
rainy  season,  flood  thousands  of  square  miles,  struggling  to  maintain 
the  lacustrine  condition  which,  in  that  region,  followed  the  subsidence 
of  the  ancient  Pampean  sea. 

Captain  Bolland  gives  us  some  interesting  geographical  data  in  hia 
report.  The  expedition  left  Puerto  Suarez  (lat.  18°  65'  26 ',  and  long.,  west 
of  Greenvrich,  57®  50'  31")  on  November  9,  1900,  on  the  steamer  General 
Pando,  especially  charted  for  the  explorations.  She  was  70  feet  long, 
25  H.P.,  and  drew  a  minimum  of  3  feet  of  water.  It  took  3^  hours  to 
retch  Cnrnmhd,  11  miles  up-stream,  owing  to  the  shallowness  of  the 
Bay  of  Caceres,  the  steamer  finding  it  almost  impassable  without  touching 
bottom.  Two  miles  above  the  mouth  of  the  San  Lorenzo  (or  Cuyaba) 
river,  the  course  of  the  Paraguay,  suddenly  changing  direction,  comes 
in  from  the  west  and  leaves  to  the  north  some  lagunas  of  little  depth. 
and  bays  which  extend  to  the  front  of  the  great  laguna  Oberaba.  The 
river  here  is  much  narrower,  but  its  depth  continues  to  be  the  same. 
Just  before  reaching  the  outlet  of  the  Gaiba  laguna,  they  crossed  a  bar 
with  but  9  feet  of  water,  and  then  left  the  Paraguay  tu  enter  a  branch 
which  connects  with  the  Gaiba.  '^This  place  is  notable  because  the 
oontinnation  of  the  Alto  Paraguay  seems  to  be  simply  a  very  narrow- 
canal,  half  choked  with  aquatic  plants,  forming  almost  a  right  angle  in 
its  change  of  direction  to  the  north ;  while,  on  the  contrary,  the  arm, 
otnal  or  true  river,  which  opens  into  the  Gaiba,  is  broad,  clear,  and 
mns  directly  from  west  to  east.  Uf^on  some  of  the  loose  rooks  which 
cover  the  shores  are  seen  engravings,  true  hieroglyphics — the  woik,  no 
doubt,  of  the  Quatoes,  or  of  ancient  dwellers  in  this  region." 

««  This  section  of  the  Alto  Paraguay,  so  called  between  Curumba  and 
the  lagnLa  Qa  ba,  has  for  the  greater  part  of  its  terpentine  course  the 
same  appearance  as  the  Paraguay  between  Asuncion  and  Curumbii, 
sometimes  running  between  low  banks,  swamps,  and  inundated  areas 
covered  with  aquatic  and  tropical  plants,  and  then  again  flowing 
between  low  hills  or  at  the  foot  of  a  cliff,  the  rocky  formation  of  which 
is  coTered  with  vegetable  eai  th,  upon  which  are  generally  shady  forests. 
.  .  .  In  all  this  part  of  the  Alto  Paraguay,  there  are  but  three  passes 
of  little  depth.  The  first,  going  up-stream,  is  the  *  Rio  Viejo,*  which  on 
November  18  had  9  f(et  depth  of  water;  the  second,  *  Las  tres  Boras,* 
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passed  the  same  day.  had  II  feet;  and  the  last,  that  of  the  Gaiba,  on 
November  20,  had  8  feet;  this  being  the  least  depth,  the  maximum  in 
general  being  50  feet.  The  section  has  no  very  qnick  bends,  nor 
currents  which  exceed  3  miles  an  hour,  nor  are  there  aquatic  plants  which 
obstruct  the  channel.  In  rSdumS^  this  upper  Paraguay  river  is  com- 
pletely, and  at  all  Feasoas,  navigable  for  steam-craft  drawing  up  to 
6  feet  of  water,  the  length  of  which  does  not  exceed  65  metres  (213  feet). 
It  should  be  stated  that  these  observations  were  made  in  November, 
1900,  and  that,  dae  to  the  configuration  of  these  regions,  it  is  possible, 
or,  better  said,  probable,  that  both  the  channel  of  the  river  as  well  as 
the  formation  of  its  banks  may  vary.  Speaking  of  low  and  inundated 
banks,  any  flood,  be  it  casual  or  periodical,  can  cause  the  river  to  change 
its  course  and  the  character  of  its  banks,  and  consequently  of  its 
channels,  which  is  c  irroborated  by  the  Paraguay  and  San  Lorenzo,  the 
channels  of  which  have  completely  changed  their  direction  in  certain 
places  since  several  years." 

Captain  BoUand,  after  penetrating  the  Gaiba,  went  north  through 
the  narrow  cano  or  canal,  10  miles  long,  which  he  calls  the  Rio  Pando, 
and  which  connects  the  Gaiba  with  the  Oberaba  laguna.  He  describes 
the  canal  as  having,  in  general,  low  margins  entirely  subject  to  floods, 
and  offering  no  solid  foothold,  except  a  part  on  the  eastern  side,  where 
it  runs  along  the  base  of  some  of  the  hills  of  Guato  covered  with  loose 
etones,  which  slide  into  the  river  and  form  reefs.  **  The  Oberaba  is 
apparently  much  larger  than  the  Gaiba,  but  its  margins  are  entirely 
inundated  at  high  water ;  and  the  lands  which  surround  them,  as  far 
as  the  eye  can  see,  are  swamps  covered  with  trees  and  aquatic  shrubs, 
without  a  hill  to  the  west  as  in  the  Gaiba.  It  was  entirely  free 
from  camaloteSf  which  is  not  surprising  when  its  great  area  and  the  sea 
raised  by  any  wind  are  considered,  these  impeding  the  formation  of 
floating  vegetation  upon  its  low  shores.  The  depth  of  the  Oberaba  at 
its  entrance  is  6  feet,  but  this  should  increase  as  the  centre  of  the  lake 
is  penetrated." 

Returning  from  the  Oberaba  to  the  Gaiba,  the  little  steamer 
grounded  in  mid -canal,  and,  at  its  Gaiba  exit,  scraped  over  a  to$ca  reef 
for  a  distance  of  65  feet.  The  finding  of  tosca  at  this  point  confirms  the 
extent  inland  of  the  ancient  Pampean  sea.  Some  effort  was  made  to 
pass  through  an  apparently  connecting  cano  between  the  Gaiba  and  the 
Gaiba  Merim,  a  laguna  estimated  to  be  about  3  miles  long  and  half  a 
mile  wide,  and  a  short  distance  west  of  the  Gaiba;  but  the  canal  was 
only  2  feet  deep,  and  so  choked  with  plants  that  it  could  not  be 
navigated.  In  entering  the  Gaiba  by  the  Rio  Gfdba  from  the  Paraguay, 
only  4  feet  depth  of  water  was  found,  but  afterwards  a  careful  examina- 
tion resulted  in  the  discovery  of  a  channel  having  a  minimum  of  7  feet. 

The  Gaiba  is,  according  to  the  map  which  accompanies  Captain 
Holland's  report,  divided  into  a  northern  and  southern  section,  the  latter 


BOLIVU  BT  THE  RIO  DE  LA  PLATA   ROUTE.  67 

occapying  about  two-thirds  of  the  entire  area  of  the  lake,  and  being 
about  5  miles  wide  from  east  to  west.  The  map  shows  the  total  length 
K>f  the  lake  to  be  about  10  miles. 

Captain  BoUand  selected  a  site  for  a  town  and  port  on  the  western 
or  Bolivian  shore  of  the  southern  part  of  the  lake,  and  gave  it  the  name 
of  ^  Quijarro,"  in  honour  of  the  Bolivian  minister  to  Paraguay.  As  the 
position  is  the  same  as  that  selected  in  1 543  by  Martinez  de  Irala  and 
named  by  him  ^  Puerto  de  los  Beyes,"  it  would  have  been  a  graceful 
lecognition  of  the  merits  of  that  conquistador  had  the  port  been  called 
Irala.  Captain  Bolland  says  of  the  Graiba,  *'The  eye  never  tires  of 
admiring  this  vast  extension  of  water  entirely  surrounded  by  hills, 
-some  very  high,  covered  with  thick  foliage.  .  •  .  Lake  Gaiba  is 
-divided  into  two  nearly  equal  parts  by  an  imaginary  line  fixed  by  the 
International  Commission  of  Limits  between  Bolivia  and  Brazil,  but 
the  northern  part  of  the  Gaiba  is  entirely  in  Brazil.  .  .  .  The  maximum 
-depth  of  the  lake  is  12  feet  when  its  surface  is  10}  feet  below  the 
highest  flood-line.  This  depth  decreases  as  the  shores  are  approached, 
imtil  on  the  Bolivian  side  it  is  5  feet  deep,  about  650  feet  from  the 
fhore ;  while  on  the  Brazilian  side  it  is  the  latter  depth  at  100  feet  from 
the  margin.  The  Bolivian  shore  is  low  throughout,  and,  with  the 
exception  of  the  *  Bahia  Qaijarro,'  subject  to  floods,  much  of  it  to  a 
Hxmsiderable  distance  inland.  .  .  .  The  shore  of  Port  Quijarro  rises 
gradually  for  a  distance  of  75  feet  from  the  water's  edge  up  to  3^  feet 
-above  flood-line,  and  thence,  for  about  two-thirds  of  a  mile,  slopes  up  at 
the  rate  of  5  feet  per  1000  to  the  foot  of  Mount  *  Bella,'  which  is  about 
300  feet  high.  All  the  southern  coast  is  subject  to  inundations  in  high 
^oods,  and  is  covered  with  aquatic  plants.  A  connection  probably  exists 
between  the  Gaiba  and  Lake  Mandiore,  but  the  cano  is  so  choked  with 
veg^etation  that  it  is  impenetrable.  The  Gaiba  Merim  is  surrounded  by 
low  hills,  the  nearest  being  about  1^  mile  from  the  Gaiba.  Through 
these  hills  must  perforce  be  found  the  route  to  reach  the  centre  of  the 
Republic  of  Bolivia."  The  site  of  the  proposed  town  is  covered  with 
a  dense  growth  of  tropical  vegetation.  The  explorations  were  made 
in  the  early  part  of  the  rainy  season,  from  November  21  to  December  17, 
1900.  The  Gaiba  abounds  in  fish  of  many  kinds,  especially  the  piranay 
or  palomita.  Among  other  insects,  vast  clouds  of  mosquitoes  '*  constitute 
a  regular  plague."  The  temperature  during  the  explorations  was 
-extremely  variable,  ranging  from  21°-50  C.  on  December  7  to  40®-20  C. 
on  December  12.  The  latitude  of  Port  Quijarro  is  17°  47'  35^  and  the 
longitude  west  of  Greenwich  is  57®  44'  38" ;  magnetic  variation,  4°  44' 
E. ;  height  above  the  sea,  558  feet ;  distance  by  river  from  Buenos 
Ay  res,  1653  miles. 

Among  the  conclusions  drawn  by  Captain  Bolland,  "  it  is  necessary 
to  mention  the  great  advantages  offered  by  the  Gaiba  over  other 
points  of  the  Bolivian  territory  adjacent  to  the  Alto  Paraguay  for  the 
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establishment  of  a  direct  fluvial  route  between  the  European  markets  and 
the  interior  of  Bolivia.     Ascending  the  Alto  Paraguay,  the  first  point 
reached  is  the  Bahia  Negra,  which  would  require  dredging  for  any 
navigation  before  reaching  solid  ground,  which  is  lower  and  subject  to- 
inundations  in  extraordinary  floods.      To  oommunic%te  with   the  in- 
terior, it  is  requisite  to  find  a  track  among  overflowed  areas,  salt  marshes, 
and  useless  barren  lands,  and  the  distance  to  Siinta  Cruz  de  la  Sierra 
*  is  62  miles  longer  than  that  from  the  Gaiba.     The  next  point  up-stream 
is  the  Bay  of  Gaceres  (Puerto  Suarez).     Like  the  Bahia  Negra,  it  is  of 
little  depth,  and  also  requires  important  dredging,  and  this  in  Brazilian 
territory.     The  road  to  the  interior,  the  only  one  existing,  or  which  can 
exist,  is  intransitable  for  carts  in  one  section  during  the  rainy  season  ; 
and  it  is  in  that  epoch  that  the  river  is  the  highest,  and  consequently 
when  vessels  can  most  easily  reach  Puerto  Suarez.     From  here  to  Santa- 
Oruz  de  la  Sierra  the  distance  is  23  miles  greater  than  from  Gaiba."^ 
The  next  point  is  Gaiba,  '^  the  port  of  which  can  be  reached  without 
dredging.     It  is  only  necessary  to  establish  the  most  direct  communica- 
tion with  Santa  Cruz  by  a  road  to  San  Ygnacio,  the  construction  of 
which  would  be  simple,  as  the  country  it  would  cross  is  almost  level, 
with  slight  undulations,  and,  moreover,  is  high,  dry,  and  free  from  floods,, 
with  fertile  lands  of  the  best  class.     True  it  is,  the  river  distance  is  280 
miles  greater  than  from  Bahia  Negra,  and  140  miles  more  than  from 
the  Bay  of  Gaceres.  .  .  .  G^ods  imported  at  the  latter  port  have  to  b& 
transhipped  at  Curumbd  into  small  craft  of  light  draft ;  thus  to  reach 
Puerto  Suarez  the  cost  is  almost  equal  to  the  freight  paid  from  Buenos 
Ayres  to  Curumb4.     The  goods  for  Santa  Cruz  de  la  Sierra  have  to  be 
taken  in  carts  or  on  mule-back  400  miles,  when  from  the  Gaiba  the 
distance  over  fertile  lands  would  be  379  miles." 

**  In  my  judgment,  the  laguna  Gaiba  is  the  only  point  of  Bolivian 
territory  upon  the  Alto  Paraguay  where  a  port  can  be  established  with- 
out great  expense,  whicli  will  permit  the  shipping  of  the  valuable 
products  of  these  rich  regions  on  Bolivian  steamboats  and  take  them 
directly  to  an  Argentine  port." 

**  From  Port  Suarez  to  Santa  Cruz,  some  merchants,  at  times,  contract 
lor  transportation  by  mules  or  packnaaddle  oxen,  obliging  the  owners 
to  sign  an  agreement  to  deliver  the  goods  in  forty  days  in  consideration  of 
a  payment  of  80  cents  extra  per  arroba  (25  lbs.).  Owners  of  carts  re- 
quire five  months  to  carry  goods  between  the  same  points,  but  only 
whea  the  road  is  very  good ;  that  is  to  say,  when  there  have  been  no 
heavy  rains,  inundations,  or  excessive  droughts.  The  worst  feature  is 
the  scarcity  of  carriers,  due  to  the  great  mortality  of  animals  ;  and  it  is 
no  rare  sight  to  see  goods  remain  at  Puerto  Suarez,  six,  eight,  and  even 
twelve  months  without  finding  any  one  to  take  them.  Some  merchants 
are  making  the  experiments  of  sending  goods  by  way  of  Salta  and 
Yacuiba.** 
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Such,  in  substanoe,  is  the  report  of  Captain  Bolland  in  his  brochure 
of  144  pages  (with  accompanjing  maps)  giving  the  results  of  the  expe- 
dition ;  but  half  of  the  volume  is  from  the  able  pen  of  his  Exoelltncy 
Dr.  Antonio  Quijarro,  the  Bolivian  minister  at  Asuncion,  who  for  very 
many  years  has  vainly  been  trying  to  prove  that  the  best  trade  outlet 
for  his  country  is  by  the  Paraguay  and  Plata  rivers. 

Captain  Bolland  is  entitled  to  much  praise  for  the  new  light  he  has- 
thrown,  not  only  upon  an  interesting  region  of  South  America,  but 
perhaps  upon  its  most  important  commercial  and  political  problem.     It 
is  of  such  interest  that  it  may  not  be  considered  inappropriate  to  give- 
the  experience  and  views  of  other  explorers  in  the  same  field,  and  a 
little  historical  data  regarding  it.*     Alexis  Garcia,  from  Brazil,  crossed^ 
the  Chaoo  with  a  large  expedition,  and  raided  the  frontier  of  the  Inoa 
empire  before  Pizarro  landed  in  Peru.    In  1537  Juan  de  Ayolas,  Governor 
of  Asuncion,  undertook  to  open  communications  with  Peru.     He  pene- 
trated west  from  the  bank  of  the  river  Paraguay  at  a  point  in  lat.  21° 
S.,  which   he  named  Candelaria,  where  in  1793  the   Spaniards   built 
"  Fort  Bourbon,"  now  Fort  Olimpo.     He  was  massacred  with  his  whole 
following  by  the  Indians  of  the  Gran  Chaoo.     When  Alvear  Nunez- 
Cabaza  de  Yaca  succeeded  him  as  adelantado,  he  commissioned  Domingo 
Martinez  de  Irala  to  realize  the  idea  of  Ayolas.     Irala,  therefore,  left 
Asuncion  in  October,  1542,  and  on  January  6,  1543,  reached  the  laguna 
of  Gaiba,  founded  the  Puerto  de  los  Heyes  on  its  west  side,  and  pene- 
trated four  days'  march  to  the  west.     Cabeza  de  Vaca  himself  followed 
Irala  in  September,  1643,  ascended  the  Paraguay  river  to  the  Gaiba,. 
and  entered   Chiquitos,  a   distance  of  eighteen  journeys.      He   then 
returned   to    Asuncion,  was  forcibly  deposed,  and  was   succeeded   by^ 
Irala.     This  remarkable  man  prepared  another  expedition  in  1548,  with 
a  view  to  penetrate  Peru.     Starting  from  the  Gaiba,  he  reached  the 
Guapay,  or  Eio  Grande,  which  he  crossed,  and  marched  to  the  slopes- 
of  the  Andes  near  the  present  site  of  Santa  Cruz  de  la  Sierra.     He  then 
sent  his  second  in  command,  Nuflo  de  Chavts,  with  dispatches  to  the 
viceroy  at  Lima.     Chaves  returned  to  Asuncion  by  the  way  of  Chuqui- 
saca,  and  subsequently,  in  1560,  made  another  expedition,  and  founded 
the  original  settlement  of  Santa  Cruz  de  la  Sierra  near  the  existing, 
hamlet  of  San  Jose.    The  position  of  Santa  Cruz  was  afterwards  changed 
to  the  west  of  the  Rio  Grande,  at  the  base  of  the  Andean  foothills. 
It  is  notable  that  bome  of  the  settlers  of  the  original  town,  instead  of 
going   to   the  new  site  when  the  removal  touk  place,  "built  a  boat,, 
descended  the  Mamore  and  afterwards  the  Maranon,  and  finished  by 
reaching  Cadiz  "  (see  Azara). 

Charlevoix,  referring  to  the  Gaiba  and  the  Puerto  de  los  Be^es, 
says,  "  Independently  of  the  btauty  of  the  locality  and  the  softness  of 


•  See  Herrera,  Oviedo  y  Valdez,  Charlevoix,  Azara. 
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the  climate,  there  were  many  refMODs,  it  appears,  to  catise  the  (Spanish) 
Gk>yemment  to  fortify  and  place  a  garrison  there.  Nothing  was  more 
appropriate  than  to  establish  there  a  connection  between  Paraguay  and 
Peru,  which  it  had  so  much  at  heart." 

Captain  Bollaud  has,  no  doubt,  demonstrated  that  Irala  was  right 
in  fixing  upon  the  Gaiba  as  the  most  accessible  point  of  Bolivian 
territory  upon  the  Alto  Paraguay,  whether  from  the  sea  or  from  the 
region  of  the  Andes.  But  navigators  of  the  upper  Paraguay  in  general 
do  not  confirm  the  statement  that  the  Gaiba  can  always  be  reached 
by  steamers  drawing  5  feet  of  water.  I  think,  however,  that  3  feet 
may  be  safely  conceded,  and  this  is  enough  so  far  as  accessibility  and 
commercial  utility  of  the  port  are  concerned.  But  there  is  an  im- 
portant factor  upon  which  the  report  touches  very  lightly — the  cha- 
racter of  the  country  between  the  Gaiba  and  the  Andean  foothills. 

Mr.  J.  B.  Minchin,  an  accomplished  engineer,  was  some  years  ago 
employed  by  the  Bolivian  Government  to  explore  the  northern  margin 
of  the  Chaco.  He  sayp,*  "A  barren  zone,  comprising  some  20,000 
square  miles  oC  the  northern  Chaco,  stretches  from  the  Parapiti  to  the 
Bahia  Negra,  and  presents  an  almost  uninterrupted  extent  of  low 
thorny  scrub,  with  great  scarcity  of  water.'* 

It  may  le  said  that  all  attempts  to  find  a  practicable  route  across 
the  Bolivian  Chaco  from   the  Paraguay  river  south  of  lat.  19°  S.  have 
been  failures  ;  and,  according  to  the  season,  the  traveller  who  attempts 
it  may  die  of  thiist  or  be  drowned  before  he  reaches  the  foothills  of 
the  Andes,  400  to  450  miles  distant.     Some  years  ago  I  met,  at  Santa 
Cruz  de  la  Sierra,  the  agent  of  the  Bolivian  Consul  at  Buenos  Aires, 
who  had  recently  arrived,  by  the  way  of  the  Paraguay  river,  with  a 
consignment  of  goods.     He  told  me  that  the  steamer  was  able  to  reach 
within  only  5  leagues  of  Asuncion,  or  as  far  a8  Angostura,  and  then 
transhipped  its  freight  to  a  smaller  craft  for  Curumbd.     The  distance 
from  there  to  Santa  Cruz,  570  miles,  he  passed  over  in  the  rainy  seaoon, 
and  found  120  miles  of  road  near  Santiago  almost  intransitable,  being 
flooded  and  filled  with  swamps  and  mudholes.     The  remainder  of  the 
way  was  better,  and  supplied  with  food  for  man  and  beast.     He  thought 
that  the  120  miles  of  bad  road  might  be  avoided  by  taking  a  different 
route.     In  the  dry  season,  the  entire  570  miles  is  as  wanting  in  water 
as  it  is  overflowing  in  the  wet  one,  and  oxen  and  beasts  of  burden 
frequently  died  of  thirst  in  attempting  the  journey.     This  information  * 
was  fully  corroborated  by  the  Consul-General  of  Brazil,  who  had  also 
just  made  the  same  voyage. 

Upon  the  ratification  of  the  treaty  of  180 7  between  Brazil  and 
Bolivia,  a  demarcation  committee  was  named.  Bolivia  selected  Don 
Emeterio  Villamil,  a  gentleman  of  extraordinary  scientific  and  linguistic 

♦  See  Proceedings  of  the  Royal  Geographical  Society,  July,  1881. 
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acquirements,  who  honoured  me  with  his  friendship.  From  Kio  de 
Janeiro,  he  wrote  to  his  government,  November  20,  1869,  *'Bahia 
Negra  and  its  vicinity  is  regularly  inundated  for  eight  or  nine  months 
of  the  year ;  only  G  leagues  to  the  south  is  to  be  found  high  and  dry 
ground.  From  there  throughout  the  great  extent  of  the  laguna  of 
Oaceres,  the  topographical  demarcation  is  absolutely  impracticable. 
In  my  route  from  San  Eafael  to  San  Matais,  I  travelled  through  a  part 
of  the  low  and  flooded  districts  situated  to  the  west  of  the  Mandiore 
and  the  Gaiba  and  Oberaba.  Even  in  the  very  dry  season  of  July,  I 
passed  by  swimming,  or  in  hide  boats,  the  rivers  Peias,  Bugres,  and 
Santa  Rita,  aside  from  other  minor  streams.  Said  rivers  are  the  dis- 
charging arteries  or  large  courses  of  thtt  inundations  which  extend  to 
considerable  distances  on  both  sides  of  the  river.  During  the  rainy 
season,  the  whole  of  this  is  the  contiuuation  of  the  lakes  Gaiba  and 
Oberaba.  They  are  therefore  deserts  and  inaccessible  districts  im- 
possible of  demarcation  by  land,  and  valueless.  To  the  south  of  Bahia 
Negra,  or  to  the  north,  in  the  Oberaba,  even  though  points  might  be 
found  suitable  for  a  port,  they  would  ba  useless  on  account  of  the 
enormous  distance,  the  difficulty  to  open  aud  maintain  roads,  and  the 
impossibility  of  traversing  them  during  the  extensive  inundations  of 
more  than  six  months  of  the  year." 

There  appears  to  be  much  diversity  of  opinion  among  explorers 
regarding  the  true  condition  of  the  region  of  the  Alto  Paraguay  during 
the  entire  jear.  Olinden,  in  1836,  declared  that  the  Otuquis  river,  which 
drains  into  the  Bahia  Negra  from  Bolivia,  was  navigable;  and  Captain 
Page,  of  the  U.S.  navy,  whose  extensive  surveys  of  the  Plata  river 
system  are  well  known,  said  he  had  no  doubt  of  the  navigability  of  the 
Otuquis.  Minchin  contradicts  the;ie  statements,  saying,  **From  its 
western  or  Bolivian  side  the  Paraguay  does  not  receive  any  tributaries 
of  importance  north  of  the  Pilcomayo ;  I  found  that  the  river  Otuquis, 
which  w£us  supposed  to  enter  it  at  the  Bahia  Negra,  does  not  in  reality 
do  so,  becoming  absorbed  in  lat.  19^  4',  long.  58^  15',  at  a  distance  of 
some  50  miles  from  the  river,  and  terminating  in  a  series  of  swamps 
which  dry  up  completely  every  year;  indeed,  this  occurs  to  a  greater 
or  less  extent  with  the  other  streams  which  descend  from  the  Aguapehy 
mountains  and  the  ranges  of  eastern  Chiquitos,  the  greater  part  of 
them  becomiug  absorbed  or  formiug  creeks  on  reaching  the  lowlands 
adjoining  the  river." 

Among  the  Chiquitos  sierras  are  the  low  ranges  of  San  Juan,  the 
Sunsas,  San  Lorenzo,  Ipeas,  and  Chochis  lying  between  17^  and  19°  S.  lat. 
Some  of  them  overlook  the  Gran  Chaco,  and  have  a  south-eastern  drainage 
into  the  Paragua}'.  They  form  a  part  of  the  divortium  aquarum  between 
the  Amazon  aud  Plata  basins,  and  are  the  connecting  link  between  the 
orographic  systems  of  the  eastern  and  wcbtern  sides  of  South  America. 
The  northern  ruin-l)earing  winds  lose  most  of  their  bur<len  when  they 
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strike  the  slope  of  these  sierras,  so  that  when  they  reach  the  southern 
side  facing  the  Chaco  they  have  but  little  moisture  left  in  comparison 
to  the  heavy  contribution  which  they  make  to  the  waters  of  north- 
eastern Bolivia,  which  seek  an  outlet  by  the  falls  of  the  Madeira  river. 
The  Chaco  lands  are  therefore  very  dry,  and  during  the  dry  season 
become  so  baked  that  their  slightly  undulating  surface  offers  oppor- 
tunity for  the  formation  of  vast  shallow  lakes  and  marshes  during  the 
period  of  rains  and  floods. 

Captain  Bolland*s  report  seems  to  be  somewhat  indefinite  as  to  the 
question  of  inundations  to  the  west  of  the  Gaiba  and  Gaiba  Merim. 
One  may  well  believe  that  the  whole  district  requires  a  more  thorough 
Boientific  examination  than  it  has  thus  far  received  before  a  sound 
judgment  can  be  formed  as  to  its  natural  conditions  during  the  entire 
year.  If  the  Gaiba  can  be  reached  from  the  west  by  carts  throughout 
the  rainy  season  as  well  a9  the  dry  one,  it  may  be  possible  to  make 
a  useful  commercial  route  from  theie  to  Santa  Cruz  de  la  Sierra. 
31inchin*s  map  shows  that  tbe  first  60  miles  of  country  is  slightly 
undulating,  with  forest  and  grass  land.  For  the  following  90  miles  a 
road  would  skirt  the  northern  base  of  the  Sunsa  range,  and  then  strike 
for  36  miles  across  sandy  pasture-lands  covered  with  scattered  brush ; 
then  90  miles  through  rich  pastures,  and,  in  sequence,  60  miles  through 
a  dense  dry  forest,  to  be  followed  by  tbe  great  marshes  of  the  Rio 
Grande  and  the  difficult  erossiug  of  that  large,  capricious  stream  in- 
cluded in  the  remaining  section  of  43  miles,  which,  in  a  total  of  379 
milfs,  will  take  the  road  from  the  Gaiba  to  Santa  Cruz  de  la  Sierra,  a 
small  town  far  removed  from  the  active  commercial  centres  of  Bolivia. 
Ultimately  the  wonderful  natural  wealth  of  the  heart  of  South  America — 
Bolivia — must  find  its  way,  by  the  most  direct  and  easiest  routes,  to  the 
Atlantic  ocean,  a  very  large  share  of  it  by  the  Argentine  railways,  but 
the  greater  part  by  the  Amazon  liver.  The  opening  of  the  country 
uiust,  from  its  geographical  situation,  be  productive  of  political  cju- 
sequences  of  the  first  magnitude  to  South  America. 


A  JOURNEY  FROM  FARAFRA  TO  SIWA,  1898. 

By  WILFRED  JENNINGS-BRAMLY.* 

Mr.  Wilfred  Jennings-Bramly  left  Cairo  on  December  1,  1897,  with 
the  intention  of  proceeding  to  Farafra  and  Dakhel,  and  thence  to 
cross  the  nnexplored  desert  to  the  oasis  of  Kufra.  Travelling  by 
way  of  the  Fayum,  the  Birket  el  Kerun,  and  the  oases  of  Bahrieh  and 

♦  For  an  account  of  Mr.  Bramly'e  former  journey  to  Siwn,  see  Oeographical  Journal 
I..  1897,  p.  597.    Map,  p.  120. 
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Farafra,  he  arrived  at  the  Kasr  of  Dakhel  on  December  26.  He  there 
expected  to  meet  a  man  who  had  been  spoken  of  highly  as  a  guide, 
but  who  turned  out  a  complete  failure.  Neither  did  he  succeed  in 
obtaining  definite  information  on  the  route  he  proposed  to  explore,  for 
the  Senusi  are  very  reticent  in  giving  geographical  information.  Mr. 
Bramly  learnt,  however,  that  the  Senusi  performed  the  journey  between 
Dakhel  and  Eufra  in  twelve  days,  and  that  a  Senusi  sheikh  whom  he 
had  met  had  actually  departed  by  that  route,  although  he  had  given 
out  that  he  was  going  by  way  of  Ain  Dal.  As  this  sheikh  only  took 
with  him  a  supply  of  water  to  last  for  six  days,  he  supposes  that  water 
is  found  halfway. 

Having  thus  failed  in  Dakhel,  Mr.  Bramly  returned  to  Farafra,  and 
left  that  place  on  January  10,  1898,  with  only  two  camels,  his  servant, 
and  a  very  useless  guide  named  Murzuk.  He  pretended  that  it  was 
his  intention  to  return  to  Bahrieh  by  way  of  Ain  el  Wadi,  but  no 
sooner  was  he  out  of  sight  of  the  village  than  he  turned  to  the  north- 
west, for  he  really  proposed  to  go  in  search  of  Nesla  (of  Rohlfs  map), 
and  thence  to  a  district  named  Bahrain.  He  had  been  told  by  Murzuk 
that  Dal  was  the  real  name  of  Nesla,  and  that  this  small  oasis  had  been 
discovered  by  his  grandfather  when  following  the  spoor  of  a  gazelle 
which  had  been  snared  in  a  trap  set  at  Elbaida.  Some  ten  years  ago 
Sidi  Haled,  a  sheikh  of  the  Senuss  had  offered  to  buy  the  place,  as 
conveniently  situated  on  the  road  from  Farafra  to  Jerubab,  when 
Murzuk  made  him  a  free  gift  of  it  for  **  the  good  of  his  soul.*' 

On  that  day  Mr.  Bramly  passed  through  a  cliff-bound  gorge  to  a 
narrow  plateau,  beyond  which  he  camped  in  an  open  plain.  On  the 
11th  he  passed  to  the  south  of  Elbaida  (Lebeida),  where  there  is  a  well 
of  brackish  water  and  camel  fodder.  This  place  is  frequented  by  the 
people  of  Farafra  in  search  of  gazelles. 

Before  reaching  Ain  Dal  on  the  11th,  he  crossed  a  belt  of  dunes 
having  their  steep  sides  towards  the  north-west.  Dal  itself  occupies 
a  sandy  mound.  An  abundant  spring  feeds  a  pool  about  4  feet  in 
diameter,  and  there  are  clumps  of  date-palms  and  much  argul  {Alhagi 
mammiferum).  On  a  smaller  mound  about  a  mile  from  the  spring 
there  is  a  disused  spring.  Mr.  Bramly  discovered  the  remains  of 
houses  built  of  mud  bricks.  These  ruins  he  considers  to  be  of  Roman 
origin.  At  Dal  he  met  two  men  of  Farafra  engaged  in  setting  a  most 
ingenious  snare  for  a  fox,  which  they  hoped  to  enjoy  for  their  dinner. 

On  leaving  Dal,  Mr.  Bramly  crossed  a  country  generally  level  and 
barren,  and  bounded  to  the  west  by  the  great  Dunes  which  form  the 
fringe  of  the  Libyan  "  Sea  of  Sand."  In  the  evening  of  the  loth,  for 
the  first  time  since  he  left  Dal,  he  met  with  bushes,  and  was  able  to 
pick  up  some  firewood.  On  the  16th,  towards  the  close  of  the  day, 
standing  upon  the  brink  of  an  escarpment,  he  looked  down  upon  mighty 
dunes,  which   he  likens   to   a  *'  tremendous  sea  suddenly  turned  into 
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stone."  Here  and  there  the  sand  was  pierced  by  isolated  rocks.  At 
the  camp  he  discovered  a  fossil  echinoderm  and  shells.  Earlier  in  the 
day  he  had  been  birds,  from  which  he  concluded  that  the  district  of 
Bahrain,  with  its  two  lakes,  must  be  near.*  On  the  17th  he  descended 
into  a  broad  valley,  where  a  single  tamarisk  and  a  few  bushes  pointed 
to  the  proximity  of  water,  and  which,  after  rain  has  fallen,  affords  no 
doubt  abundant  fodder  for  camels. 

A  way  up  to  the  plateau  was  discovered  only  after  a  prolonged 
search.  Crossing  the  plateau,  Mr.  Bramly,  for  the  first  time,  met  with 
well-defined  wadis,  slooping  to  the  north-east.  On  the  1 8th  he  camped 
in  the  midst  of  sand-dunes.  On  the  19th.  he  crossed  the  main  road 
from  Siwa  to  Bahrieh,  and  arrived  at  a  well  about  4  miles  to  the 
east  of  Zitun,  to  which  place  he  proceeded  on  the  following  morning, 
January  20.  The  principal  town  of  the  oasis  of  Siwa  lies  about 
12  miles  further  west.  Mr.  Bramly  did  not  visit  it,  but  started  on  his 
return  journey  on  January  21,  and  reached  Cairo  by  way  of  Gara 
Mogara  and  the  Natron  valley  on  February  2. 

Mr.  Bramly  made  a  careful  compass  survey  of  the  route  from 
Farafra  to  Siwa,  of  which  our  map  is  a  reduction.  The  distances  up  to 
January  16  were  measured  by  a  perambulator,  and  after  that  date 
estimated  according  to  the  time  spent  upon  the  journey.  In  following 
hill  route  we  have  assumed  a  variation  of  the  compass  of  7°  W.,  and 
started  from  Farafra  as  a  fixed  point.f  Accepting  the  latitude  of  Zitun 
as  laid  down  on  the  map  of  Dr.  Eohlfs,  the  resulting  over-estimate  of 
the  distances  would  amount  to  less  than  three  per  cent.,  whilst  Siwa, 
which  Rohlfs  (or  rather  his  companion  Jordan)  places  in  long.  25^  3(/ 
E.,  would  have  to  be  shifted  7'  to  the  east,  or  to  long.  2")^  37'.  Mr 
Bramly  determined  a  number  of  latitudes,  but  the  results  are  dis- 
cordant, and  we  have  preferred  to  adhere  to  his  traverse  survey,  which 
seems  to  be  deserving  of  confidence. 
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By  Colonel  Sir  T.  H.  HOLDICH,  K.C.I.E.,  C.B. 

This  is  a  most  useful  work — one  of  the  first,  if  not  the  very  first,  that 
deals  clearly  and  comprehensively  with  all  the  various  branches  of  the 
art  which  we  call  "  topographical "  and  the  Americans  "  topographic." 
It  is  an  art  which  is  very  much  better  understood  in  America  than  in 
England.     Within  the  narrow  borders  of  a  highly  developed  country 

♦  In  1896,  Mr.  Bramly  {Geographical  Journal,  vol.  x.  p.  607)  aaw  "  Bahrain  with  its 
date-palm  forest  stretching  as  far  as  the  eye  could  reach  **  to  the  south  of  Araj. 

t  As  determined  by  Mr.  H.  Beadnall  of  the  Egyptian  Survey  Department. 

X  *  Topographic  Surveying.*  By  H.  M.  Wilson,  US.  Geological  Survey.  Wiley  & 
Song,  New  York ;  Chopman  »!t  Hall,  London. 
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like  England  there  is  no  opportunity  for  the  practioe  of  those  wider 
and,  in  some  sense,  looser  methods  of  surveying  which  are  avowedly 
essential  to  the  mapping  of  Ihe  broad  plains  and  wild  stretches  of 
x^gg^    mountain    land   which   form   the    distinguishing   features  of 
America.      We  must  turn  to  our  colonies — to  Africa,  Ceylon,  Aus- 
tralia, and  New  Zealand — for  a  condition  of  land  surface  which  is  in 
any  way  analogous  to  that  of  America.    And  then  we  find  that,  cramped 
by  Ordnance  Survey  traditions  and  hampered  by  the  want  of  trained 
artists,   the   topographical  aspect  of    surveying  has    been   generally 
ignored  and  lost  under  the  immediate  pressure  of  demands  for  purely 
local  estate  surveys.    English  colonial  surveyors  (apart  from  Canadians) 
have  apparently  not  yet  learned  that  no  amount  of  compiling  and 
building  up  of  the  patchwork  of  local  cadastral  n^apping  will  ever 
produce  a  topographical  whole — that  '^  mother  map  "  (as  Wilson  calls 
it)  from  which  all  other  maps  should  spring.     So  we  cordially  welcome 
the  work  of  an  experienced  and  highly  trained  topographical  surveyor 
from  across  the  seas,  although  we  may  not  altogether  agree  with  the 
details  of  the  methods   he  advocates.     He  writes,  of  course,  as  an 
American  for  America,  and  not  for  India,  Africa,  or  Australia,  where, 
so  far  as  the  physical  configuration  of  the  land  is  concerned,  we  may 
expect  to  find  as  great  a  variety  as  exists  in  America,  but  where  the 
conditions  of  labour,  of  opportunity  in  the  field,  and  of  map  reproduc- 
tion out  of  it,  are  all  so  essentially  different  that  it  would  be  idle  to 
expect   American   methods  to   fit  squarely  in   detail   to  our  colonial 
requirements.      In  Wilson's  book,  for  the   first   time,  we   believe,  is 
exploratory  and  geographical  surveying  dealt  with  as  a  distinct  branch 
of  the  general  art  of  topography  in  supersession  of  the  old  ''route" 
and  ''  itinerary  **  methods.     If  a  fault  is  to  be  found  with  this  part  of 
the  subject,  it  is  that  the  subdivision  of  the  various  classes  of  topo- 
graphic art  is  based  a  little  too  much  on  the  object  of  the  survey  rather 
than  on  the  method  employed.   There  is  no  radical  distinction  of  method, 
for  instance,  required  for  the  topography  of  a  geographic,  geologic,  or 
military  map.     Wilson  extends  the  geographic  branch  into  scales  as 
large  as  1  mile  =  1  inch  (so  long  as  a  sketch-system  of  hachuring  is 
adopted  in  lieu  of  the  continuous  line  contour),  which  is  beyond  the 
limit  which  would  be  assigned  by  Indian  surveyors;  and  thus  prac- 
tically classes  it  with  geologic  and  military  maps,  of  which  this  may  be 
considered  the  standard  scale.      To  all  of  them  the  same  system  of 
surveying  is  applicable,  and  they  might  all  be  classed  as  topographicaL 
But  he  is  right  in  maintaining  that  the  difference  between  exploratory 
(or  what  ire  should  term  geographical)  and  topographical  surveys  is 
essential,  for  this  difference  involves  both  method  and  object.     As  he 
insists  on  a  geodetic  basis  or  *'  control "  for  the  exploratory  survey,  it 
is  as  well  to  explain  that  *'  geodetic  control "  (in  America)  signifies  any 
sort  of  triangulation  which  involves  the  use  of  the  theodolite  and  is 


TOPOGRAPHIC  SURVEYING.  77. 

snbject  to  computation.     About  this  part  of  bis  subject  by  no  means 
the  last  word  has  been  said  by  Wilson,  for  there  are  methods  of  obtain- 
ing the  requisite  basis  or  "control"  for  exploratory  work  to  which  no 
reference  is  made.     The  basis  of  the  geographical  surveys  of  America, 
as  of  all  topography,  is  the  plane-table.     This,  indeed,  is  the  instru- 
ment j>ar  excellence  which,  in  the  hands  of  a  skilled  American  surveyor, 
is  made  to  accomplish  most  for  the  art  of  topography.      It  is  even 
largely  used  for  purposes  of  triangulation  as  well  as  for  traversing 
through  forest  country,  and  for  contouring  the  rolling  plains.     It  is  in 
America  (as  it  is  in  Bussia)  an  instrument  which  may  be  termed 
universal.     But  not  only  in   the  many  methods  of  using  the  plane- 
table,  but  in  the  art  of  adjusting  those  methods  to  the  scale,  and  in 
balancing  the  relations  between  Ecale  and  control  (t.e.  triangulation), 
have  we  much  to  learn  from  Wilson's  suggestive  book.     The  practical 
application  of  the  "continuous   line   contour"  to   the  delineation   of 
ground,  and  the  use  of  the  stadia,  the  spirit-level,  and  the  range-finder 
as  adjuncts  to  the  plane-table,  are  all  useful  subjects  of  study  to  those 
surveyors  who  seriously  contemplate  the  enormous  expanse  of  mapping 
awaiting  them  in  our  colonies,  the  greater  part  of  which  must  first  of 
all  be  tackled  on  geographical  metbod(<,  then  le  partially  reiucei  to 
exact    topography,  and   finally   fall   into   the   hands   of  the   cadastral 
surveyor.     One  of  the  great  lesfeons  taught  by  Wilson  is  that  cadastral 
surveys  come  at  the  end,  not  at  the  beginning,  of  those  various  surveying 
processes — geodetic,  geographic,  topographic,  and   revenue— which  all 
gradually  developing  and  civilized  countried  in  the  world  have  had  to 
undergo. 

The  illastrations  to  the  work  are  excellent  specimens  of  the  clear 
and   lesulable   nature  of  American   map-printing,  which  undoubtedly 
owes  much  to  the  colour  systeui  of  delineation  and  to  the  method  of 
line  contouring.   Where  a  departure  from  this  recognized  method  occurs 
(as,  for  instance,  in  Fig.  19,  where  the  vertical  system  of  hachuring  has 
been  applied  to  an  exploratory  survey)  the  result  is  not  quite  so  satis- 
factory, although  the  same  system  represented  in  Fig.  25  is  as  effectual 
as  could  be  desired,  and  proves  that  the  American  topographical  artist 
is  a  master  of  his  trade.     Another  commendable  feature  of  the  work  is 
the  introduction  of  the  tables  in  context  with  the  explanation  of  those 
processes  which  demand  their  use.     Such  tables  are  usaally  lumped 
together  in  the  appendix.     Here  they  come  in  most  usefully  in  illus- 
tration of  the  text,  and  are  consequently  handy  for  reference.     From 
them   we   learn  (amongst   other   thiugs)   that   the   cost   of  American 
topographical  surveys  is,  on  the  whole,  about  the  same  as  that  incurred 
for  surveys  on  similar  scales  in  India,  in  spite  of  the  extra  levelling 
operations  which  their  system  of  topographical  delineation  requires. 
This  is  apparently  due  to  economy  of  labour.     But  with  the  larger 
scales  (siy  4  inches  =  1  mile  and  upwards)  the  expenditure  increases 
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in  America  to  three  or  four  times  that  of  Indian  Burveys.  The  expeu- 
ditare  in  Great  Britain  over  Ordnance  Surveys  of  every  class  is  so 
largely  in  excess  of  that  of  American  or  Indian  that  there  must  be  a 
want  of  solid  grounds  for  comparison.  This  is  probably  owing  to  the 
absolute  difference  in  system :  the  plane-table  is  never  used  in  England 
for  Ordnance  Survey  work.  An  excellent  chapter  will  be  found  on 
photo-topography,  which  is  all  the  more  valuable  because  it  is  in 
America  only  that  the  system  has  had  a  retilly  fair  trial.  The  author's 
opinion  on  this  subject  is  to  be  found  on  p.  295 :  '*'In  the  average 
atmospheric  conditions  met  with  in  the  United  States,  the  topographer 
will  accomplish  as  much  in  one  d«y  with  the  plane-table  as  with  the 
camera,  while  the  resulting  map  will  be  decidedly  superior ; "  but  under 
peculiar  conditions  of  cloud  and  mist,  the  camera  may  be  useful  in 
procuring  a  rapid  record  which  would  be  impossible  with  the  plane- 
table.  American  spelling  occasionally  startles  our  British  conventional 
ideas  throughout  the  book,  and  it  is  hardly  consistent.  For  instance, 
the  common  technical  word  ''plot"  is  sometimes  written  "-plat**  and 
sometimes  ''  plot,"  and  one  wonders  whether  these  are  two  words  bear- 
ing different  meanings,  or  whether  they  are  one  and  the  same.  But 
this  is  hyper-oriticiRm  when  applied  to  such  a  work  as  Wilson's.  It  is 
by  far  the  best  exposition  of  the  "topographic"  art  which  has  yet 
appeared  in  the  English  (or  American)  language,  and,  taken  in  con- 
junction with  Colonel  Laussedat's  admirable  treatise  on  the  history  of 
the  same  subject,  it  marks,  let  us  hope,  a  new  era  in  that  history — a 
clear  recognition  of  the  exact  nature  of  the  relations  which  exist  between 
topography  and  geography. 


MAP  PROJECTIONS.* 

Although  only  consisting  of  about  forty  pages,  this  little  pamphlet  con- 
tains much  valuable  information  on  the  subject  of  Map  Projections,  as 
well  as  many  useful  and  practical  suggestions  as  to  their  relative 
merits,  and  the  most  suitable  projections  to  be  employed  under  various 
conditions  and  circumstances.  Major  Close  has  evidently  made  a 
thorough  study  of  the  subject,  and  has  taken  advantage  of  the  mathe- 
matical investigations  of  others,  especially  the  article  on  Mathematical 
Geography  by  Colonel  A.  R.  Clarke,  c.b.,  f.r.s.,  in  the  *  EncyclopaBdia 
Britannica,'  and  the  *  Trait6  des  Projections  des  Cartes  G^ographiques,' 
by  A.  Germain.     The  first  of  these  he  very  properly  describes  as  "  by 
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hr   the  most  important  discnBsion  of  the  question  in  English,"   and 
continually  refers  to  it. 

Notwithstanding  the  fact  that  Major  Close  has  drawn  largely  on 
previous  writers,  it  would  be  a  great  mistake  to  regard  his  pamphlet 
merely  as  a  compilation,  for  indeed  it  is  far  more  than  this,  and  con- 
tains, in  a  few  pages,  much  that  cannot  fail  to  be  extremely  useful, 
both  to  the  practical  surveyor  and  geographical  draughtsman.  The 
former  will  find  what  he  might  look  for  in  vain  in  many  more  pretentious 
works — some  useful  and  practical  hints  on  the  projections  most  suitable 
for  plane-table  surveying  and  field  work,  whilst  the  latter  should  profit 
considerably  by  what  the  author  has  to  say  about  projections  in  general, 
A  glance  at  many  of  our  atlases  will  make  it  clear  to  any  one  who  is 
at  all  acquainted  with  map  projections,  that  this  subject  has  not  re- 
•ceived  sufficient  attention  from  those  responsible  for  their  reproduction, 
for  although  it  is,  of  course,  impossible  to  represent  the  curved  surface 
of  the  Earth  on  a  fiat  plane  without  distortion  of  some  kind,  yet  by  a 
judicious  selection  of  the  projection  to  be  employed,  much  can  be  done 
to  minimize  the  errors.  It  is  not,  however,  in  atlases  alone  that  a  lack 
of  judgment  is  often  displayed  in  the  question  of  projection,  and  there 
are  cases  where  large  and  important  maps  have  been  drawn  on  most 
unsuitable  projections,  such  as  the  well-known  French  Government 
map  of  Africa,  on  the  scale  of  1  :  2,000,000,  referred  to  by  Major  Close. 
If,  instead  of  the  orthographic,  a  more  suitable  projection  had  been 
employed,  such  as  Colonel  Clarke's  Minimum  Error  Perspective  projec- 
tion, there  would  have  been  much  less  distortion  in  the  outer  sheets 
of  the  map. 

After  a  few  preliminary  remarks,  and  a  note  on  Field  Projections, 
Major  Close  gives  a  list  of  the  thirty  principal  projections,  which  he  has 
arranged  under  seven  different  headings  according  to  certain  character- 
istics which  they  have  in  common  ;  these  are  as  follows  :  Orthomorphic, 
Equal-area,  Perspective,  Zenithal,  Conical,  Cylindrical,  and  Conventional. 
It  is,  however,  very  properly  pointed  out  that  "these  terms  do  not 
strictly  represent  classes  of  projections,  as  they  are  not  all  mutually 
exclusive,"  but  it  is  a  very  fair  arrangement  on  the  whole,  and  where 
necessary,  cross  references  have  been  made.  After  this  come  some  very 
sensible  remarks  under  the  heading  "  Choice  of  Projections,"  and 
a  list  of  the  projections  used  for  some  important  maps.  In  the 
second  part  of  the  pamphlet  the  author  describes  briefly  the  thirty 
projections  he  has  selected,  in  the  order  in  which  they  appear  on  the 
list  previously  given.  The  descriptions  are  extremely  short — too  shortf 
in  fact,  in  many  cases — but  nothing  more  than  a  sketch  of  the  subject 
has  been  attempted.  However,  it  is  doubtful  if  more  than  two-thirds 
of  the  projections  mentioned  possess  sufficient  advantages  to  make 
them  worthy  of  serious  consideration  for  practical  purposes,  and  if 
the  author  hai  reduced  the  number,  and  given  the  space  thus  gained 
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to  the  fuller  treatment  of  those  projeotionB  that  are  really  serviceable, 
he  would  doubtless  have  rendered  his  little  book  of  greater  practical 
value  than  it  is  at  present.  He  might  then,  without  increasing  the 
bulk,  have  given  fuller  information,  and  added  other  useful  tables 
and  diagrams. 

Much  confusion  has  hitherto  existed  concerning  the  names  and 
designation  of  many  projections,  and  Major  Close  draws  attention  to 
this,  and  suggests  that  the  matter  should  be  settled  by  those  whose 
judgment  may  be  considered  final  and  conclusive.  He  aUo  points  out, 
what  is  doubtless  the  case,  that  a  really  good  and  exhaustive  text- book 
on  Map  Projections  in  English  is  much  needed,  and  suggests  that  one 
should  be  prepared,  based  upon  Germain's  work  and  Colonel  Clarke'i» 
article,  to  which  he  refers.  There  are  one  or  two  misprints,  but  they 
are  so  apparent  that  the  reader  is  not  very  likely  to  be  misled  by  thenu 
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Db.  Nathobst  in  Spitsbebgen  and  Gbeesland.* 

In  the  sammer  of  1898,  Prof.  Nathorst  organized  an  expedition  in  the  well-knowQ 
whaler  Antarctic  to  explore  the  Eooig  Karl  isIaDds.  Favoured  by  an  unusually 
mild  summer,  he  was  able,  not  only  to  thoroughly  accomplish  his  principal  object, 
but  also  to  sail  round  Spitsbergen,  keeping  a  hharp  look-out  for  floats  set  adrift  by 
Andre*,  or  other  indications  of  his  fate,  and  to  make  a  number  of  scientific  obser* 
Tations  and  collections  of  all  kinds. 

Many  of  his  most  important  {geographical  discoveries  have  been  already  described 
in  these  pages — the  survey  of  Bear  island,  as  well  as  its  fuller  examination  by 
J.  G.  Anderseon  in  the  following  year,  and  the  survey  of  Eonig  Earl  Lan'3.  The 
chapter  on  the  histoiy  of  the  group  appeared  in  Ymer,  and  a  translation  was  published 
in  the  Oeographical  Journal,  July — December,  1899.  We  cannot  refrain  from 
making  a  few  remarks  on  Prof.  Nathorst^s  rejection  of  the  claims  of  Edge  to  be 
the  discoverer  of  these  islands.  It  is  hardly  necessary  to  point  out  that  the  words  in 
'  Purchas  his  Pilgrimes,*  *'  as  farre  to  the  northwards  as  seuentie  nine  degrees,"  will 
not  bear  the  interpretation  that  Prof.  Nathortt  puts  upou  them.  If,  again,  this 
interpretation  were  correct,  and  Edge  had  revised  the  map,  surely  the  coast-line 
would  have  been  drawn  up  to  79®  instead  of  to  abcut  78J°.  Prof.  Nathorst's 
suggestion  that  Edge  was  misled  by  an  optical  illusion  is  rendered  doubtful  by 
the  fact  that  a  Hull  whaler,  following  Edge,  also  sighted  Wiche's  Land  and  named 
it  Discovery.  Still  more  untenable  is  the  suggestion  that  Wiche's  Land  was  the 
east  coast  of  the  Storljord  explored  by  Edge  in  the  previous  year,  for  that  Edge 
himself  was  the  discoverer  of  Wiche*s  Land  must  be  evident  to  every  one  who 
rea'^s  attentively  the  whole  passage  in  *  Purchas  his  Pilgrimes  *  down  to  the  visit 
to  Bell  sound,  in  spite  of  the  change  of  person  referred  to  by  Sir  C.  Markham. 


•  'Tv&  Somrar  i  Norra  Ishafvet/    Af  A.  G.  Nathorst.    2  vols.    Stockholm  •  Beijeis 
Bokforlaggaktiebolag.   N.D.       Pp.   xxxv.  +  352  and  +  xiv.414.      TLree   maps  and 


numerous  illustrutions. 
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The  expedition  also  determiDed  the  extent  of  White  island,  probably  identical 
viih  Gillia  Land,  visited  Karl  Xll/a  island,  which  proved  to  be  little  more  than 
300  feet  high,  examined  and  mappod  Van  Mijen's  and  Van  Keulen's  bays  in  Bell 
sound,  and  demonstrated  the  non-existence  of  the  Swedish  Deep,  west  of  Spits- 
bergen, besides  adding  considerably  to  the  scientific  knowledge  of  the  archipelago 
by  observations  and  the  collection  of  plants,  animals,  fossils,  etc.,  including 
^ankton  from  depths  down  to  1150  fathoms. 

Several  experienced  arctic  explorers  having  expressed  an  opinion  that  Andr^e 
might  have  found  his  way  to  the  north-east  coast  of  Greenland,  Prof.  Nathorst  set 
sail  again  in  1899,  and,  after  examining  Jan  Mayen,  steered  his  course  towards 
Gheenland.  He  made  land  at  Shannon  island,  and  thence  sailed  southwards  till 
be  came  to  Kaiser  Franz  Josef  fjord,  which  he  explored  to  its  furthest  extremity. 
He  foiuid  that  it  became  narrower  towards  the  upper  end,  instead  of  expanding  as 
shown  on  the  Austrian  maps,  and  that  it  did  not  extend  as  far  into  the  land  as 
there  represented.  Petermann's  peak  cannot  be  more  than  9200  feet  high.  A 
large  channel,  opening  out  of  the  southern  side  and  extending  to  Davy*s  sound, 
was  explored  and  named  Konung  Oscar's  fjord,  while  an  island  formed  by  branches 
of  the  fiord  was  named  after  this  society.  Here  also  observations  and  collections 
msre  made,  and  every  chapter  contains  interesting  notices  on  geology,  animal-life, 
iee-phenomena,  and  other  subjects.  Prof.  Nathorst  refers  to  the  past  events  in  the 
aonals  of  discovery  relating  to  each  place  he  has  visited,  and  compares  the  ex- 
perience of  other  naturalists  with  his  own,  thus  rendering  his  descriptions  more 
Domplete.  Incidents  of  life  on  board  ship  and  on  shore  do  not  occupy  too  much 
i|ace,  but  serve  to  brighten  the  narrative.  It  is  a  very  enjoyable  book,  and  is 
Castrated  by  a  large  number  of  views,  sketch-maps,  etc.,  some  of  which  are 
Inantifal,  not  only  from  the  grandeur  of  the  scenery  they  depict,  but  also  as 
ipecimens  of  photography. 


CONFERENCE  ON  THE  TEACHING  OF  GEOGRAPHY. 

Os  Friday,  November  22, 1901,  a  conference  was  held  on  the  teachiug  of  geography, 
it  the  offices  of  the  London  School  Board,  at  which  many  of  the  teachers  under 
the  Board  were  present  and  took  part.  The  chairman,  the  Rev.  J.  Scott  Lidgett, 
vice-chairman  of  the  School  Management  Committee,  explained  that  this  was  one 
of  the  series  of  conferences  of  teachers  organized  by  the  Board. 

Dr.  Herbertson,  of  Oxford,  began  by  pointing  out  that  all  parts  of  geography 
were  not  equally  profitable  in  education,  and  that  the  problem  of  selecting  the 
most  edncative  was  not  an  easy  one.  To  attempt  to  do  this  by  drawing  up  a 
detailed  syllabus  to  be  applied  to  all  parts  of  the  country  was  worse  than  useless. 
The  course  followed  in  any  school  should  depend  on  (1)  the  geography  of  the 
district  aronnd  it,  and  (2)  on  the  interests  of  the  teacher.  While  detailed 
syllabuses  were  to  be  condemned,  there  was  no  reason  why  the  principles  on  which 
a  syllabus  should  be  drawn  up  should  not  be  outlined.  In  any  course  in  geography, 
the  principles  of  the  science,  the  world-distributions,  and  the  home  region  should 
all  have  a  place,  and,  in  addition,  a  detailed  knowledge  of  a  selected  continent  or 
eoantry.  He  then  emphasized  the  need  of  studying  world-distributions  and  the 
value  of  classifying  the  world  into  natural  regions. 

Miss  J.  6.  Reynolds,  b.a.,  who  recently  took  the  University  diploma  in  geo- 
graphy at  Oxford,  pointed  out  that  the  teacher  had  to  consider  what  his  aims  were 
in  teaching  geography,  and  by  what  methods  he  could  best  realize  them.   The  aims 
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were— (1)  to  gain  inform*»tion ;  (2)  to  develop  the  mind;  (3)  patriotic.  The 
first  lessons  should  be  geographical  object  lessons,  rather  than  solely  plan  and 
map  making.  Open-air  lessons  were  especially  valuable  even  in  cities,  and  were 
not  as  common  as  they  might  be ;  while  better  maps,  models,  and  pictures  were 
desirable.  The  geographer  dealt  with  the  ordinary  rather  than  with  the  exceptional 
landscape;  with  the  whole  father  than  with  the  details.  Map- work  should 
include  map-reading  as  well  as  map-copying.  The  art  of  selection  was  the  most 
Taluable  a  teacher  could  cultivate.  She  suggested,  (1)  the  teachers  should  be 
given  clear  ideas  of  the  educational  possibilities  of  geography,  and  attempt  to 
realize  them;  (2)  a  liberal  supply  of  maps,  slides,  and  pictures  was  essential; 
(3)  school  ezcnrsions  should  be  organized  ;  (4)  examiners  should  be  urged  not 
to  lay  less  stress  on  knowledge  of  facts  apart  from  general  intelligence;  (5) 
students  in  training  colleges  should  have  an  opportunity  for  studying  the  best 
methods  of  teaching  the  subject. 

Mr.  Qee,  of  Hackney  Pupil  Teachers'  Centre,  sud  that  to  the  definition  of 
geography  as  a  description  of  the  Earth  was  due  the  respect  of  age.  When  it  was 
considered  as  the  science  of  the  Earth,  as  the  home  of  man,  it  raises  enthusiasm 
which  no  other  subject  could.  Physiography  was  the  basis  of  geography,  which  had 
a  natural  science  and  a  human  aspect  which  should  be  co-ordinated.  Talks  with 
scholars  were  more  important  than  lectures;  and  vivid  word-painting  and  bold 
maps  swiftly  drawn  were  essential  in  good  teaching.  Pupils  should  construct  their 
own  definitions.  Latitudes  were  best  expressed  in  sun  height,  longitude  in  time 
units.  The  geography  of  the  unexpected  should  be  utilized ;  one  of  his  best  lessons 
was  on  two  locust-beans,  surreptitiously  nibbled  by  a  boy  in  class.  The  teacher 
should  beware  of  being  limited  by  political  conventionalities,  e.g,  the  Franco- 
Belgian  region  should  be  taught  as  a  whole. 

Mr.  Barnes,  Haig  Street  School,  warned  the  teacher  against  trusting  too  much 
to  the  knowledge  he  had  picked  up  in  working  for  examinatioDs.  The  kinder- 
garten should  be  used  for  the  introduction  to  geography ;  object  lessons  were  of 
great  value ;  railway  guides  suggested  lessons,  and  great  voyages  such  as  that  of 
the  Ophir  or  of  the  Discovery,  The  boys  should  be  encouraged  to  ask  questions. 
Lantern  illustrations  were  important,  but  children  were  apt  to  look  at  minor 
details,  and  the  teacher  must  be  clear  what  he  wished  his  pupils  to  observe,  and 
see  that  they  did  observe  it.  He  outlined  some  of  the  methods  of  making  slides 
and  models,  the  latter  with  brown-paper  pulp  on  the  ordinary  slates.  He  gave 
some  details  of  a  geographical  circle  organized  by  the  teachers  of  the  Hackney 
district.  (Particulars  of  these  will  be  found  in  the  February  number  of  the 
Oeographical  Teadier,) 

Mr.  Graham  Wallas,  chairman  of  the  School  Management  Committee,  said 
that  his  committee  were  desirous  of  seeing  geographical  circles  formed  similar  to 
those  at  Hackney,  and  that  they  would  supply  slides,  models,  maps,  reference 
libraries,  etc.,  to  such  circles.  He  urged  the  teachers  to  apply  for  the  Oeographical 
Teacher,  which  had  been  put  on  the  requisition  list.  He  also  asked  schools  to 
apply  for  permission  to  arrange  for  whole-day  excursions  in  spring,  and  suggested 
that  to  different  boys  and  girls  different  duties  might  be  assigned — the  collection 
of  stones,  plants,  insects,  artificial  products,  the  taking  of  photographs,  distance 
judging,  and  political  geography  as  illustrated  by  notices  on  church  doors,  etc. 

Mr.  A.  M.  Davis,  b.bc.,  suggested  Hyde  Park  as  a  place  for  studying  river- 
features,  and  Primrose  Hill  for  contours.  Old  Roman  roads  and  other  highways 
might  be  traced,  and  parish  boundaries,  thus  combining  history  and  geography. 

Mr.  Dyke  disliked  the  combination  systeno,  and  emphasized  the  importance  of 
the  personality  of  the  teacher. 
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Other  speakers  pointed  out  the  value  of  the  docks  for  geography  Isbhoiif,  of 
letlera  from  frieods  abroad;  whilo  others  discussed  the  question  of  whether  there 
■boold  be  one  teacher  to  give  geogrsphj  leasonE  to  all  cluBsea,  or  to  be  responsible  for 
other  subjects  in  addition.  The  necessity  of  giving  geofcaphy  a  more  real  basis 
on  which  true  knowledge  can  be  built  up  was  emphasized  by  one  teacher,  who  cald 
that  one  moment  on  s  mountain-top  was  worth  ten  thousand  in  the  fcstid  air  of  a 
classroom.  Mr.  Thorn,  who  ha»  been  studying  French  schools  during  the  past 
year,  pointed  out  how  compositioa  wss  taught  la  the  geofrraphy  class,  and  that 
bistoiy  and  geography  were  taught  by  ono  msster,  who  gave  more  lirne  to  the 
preparstioD  o(  lesaons  than  our  teachers,  and  emphasized  the  manners  ani' 
of  peoples  in  bis  lessons.  Mr.  G.  ti.  Gbisholm,  m.a.,  considered  that  a  ci 
including  some  school  teachers,  should  be  nominaied  by  the  B,Q.8.  to  draw  up  a 
syllabus  in  geography,  brief  but  elastic  enough  to  be  applied  to  all  sorts  and  eon- 
ditioDB  of  Bclioolg.  The  chairman  considered  this  a  valuable  soggeslinn,  which  he 
would  discuss  with  his  collesgueK  on  the  School  Management  Cummitlee.  Votes 
of  thanks  were  given  to  the  speakers. 


THE  MONTHLY  RECORD. 


BtfTirion  of  the  Ordnasce  Surrey  Plan  of  Lonilon.— We  have  received  a 
muoication  from  Colonel  Washington,  Director  of  the  Survey  Department  of  tho 
Land  Regiatr;  Oflice,  puititiag  out,  as  likely  to  be  of  ibtereijt  to  members  of  our 
Booiety,  that  during  the  past  three  jeara  bis  department  has  revised  the  whole  of 
tho  jj^  Ordnance  Survey  plans  of  the  County  of  London  (except  the  city),  very 
consideiable  additions  having  been  made  In  respect  of  the  area  newly  built  over  in 
Hampstead,  Fulbam,  Putney,  Tooting,  Wandsworth,  Stceatham,  Lewieham,  and 
Plumstrad.  The  large-scale  survey  has  also  been  extended  at  Lewisham  and  near 
Abbey  Woot),  and  a  further  extension  is  in  progress  near  Eltham.  This  revised 
work  bu  not  been  published,  but  Colonel  Washington  states  that  tho  manuscript 
plans  are  available  for  reference  on  application. 

Oennaii  Hydro^apbioal  ReBtarch  in  the  Baltic— l^^imc  nccouot  is  given 
n  the  QeographisrM  ZeitKhri/t  (1901,  part  lOJ  of  a  German  expedtlion  fur  marine 
InTeatigation  in  the  Baltic,  which  commenced  work  in  August  last,  under  the 
direction  of  Fishery-Inspector  tleidrioh,  in  the  s.s.  Holsatia,  and  was  well  fitted 
out  with  instruments  for  hjdrographical  and  biological  work.  It  was  accompanied 
by  six  cutters,  which  were  to  endtavour  to  inaugurate  a  fishery  in  the  open  waters 
of  the  Baltic.  The  expedition  is  regarded  as  preliminary  to  the  regular  work  to  be 
started  this  year  in  accordance  with  the  resolutions  of  the  Christiania  Conference. 

The  Reclamation  of  the  Zaideneo.— Tbe  long-discussed  project  for  tiie 
reclamation  of  the  Zuidersce  by  tbe  construction  of  a  dam  acroas  its  mouth  has 
daring  the  past  year  curae  a  step  nearer  realisation  through  the  introduction  of  a 
bill  into  the  second  chamber  of  tbe  Dutch  Stales- General,  a  full  aoconnt  of  which, 
with  a  resume  of  tbe  whole  history  of  the  project,  has  lately  been  given  in  a  foreign 
office  report  by  Sir  H.  Uoirard.  The  attention  devoted  to  the  subject  within  recent 
jears  baa  been  principally  due  to  the  labours  of  the  Zuidersee  Association,  originally 
fonned  at  the  instance  of  Mr.  A.  Bums,  which  resulted  in  the  inception  of  a 
practical  scheme  defcribed  in  18'J3  iu  the  first  vglume  of  the  Ocyraphki'l  -foaniat 
(p.  234).     The  scheme  was  fully  examined  by  a  State  Commission,  which  in  1894 
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reported  to  Qovemment  that  the  proposals  of  the  association  should,  in  their 
opiniooy  be  undertaken  with  some  modiBcations,  and  that  the  work  ought  to  be 
carried  out  by  the  State.  The  scheme  of  the  Zuidersee  Association,  as  revised  and 
amended  by  the  State  GommiseioOy  forms  the  basis  of  the  bill  introduced  last  year 
by  Mr.  Lely,  minister  of  "  Waterstaat.*'  Its  main  features  agree  ¥nth  those 
described  in  the  Jowmal  in  the  article  alluded  to,  the  most  important  work  being 
the  erection  of  a  great  dyke  running  from  the  north  Holland  coast  through  the 
Amstoldiep  to  the  island  of  Wiering«?n,  and  from  that  island  to  the  Friesland  coast 
at  Piaam,  the  result  of  which  will  be  the  formation  within  the  dyke  of  a  fresh- 
water lake,  principally  supplied  by  the  waters  of  the  Yssel.  Some  alteration  has, 
however,  been  introduced  with  regard  to  the  subsequent  works  for  the  reclamation  of 
portions  of  the  enclosed  area.  The  first  area  to  be  dealt  with  will  still  be  that  in  the 
north-west  between  Wieringen  and  Medemblik,  but  the  next  will  not  be  in  the 
south-east,  but  in  the  south-west,  between  Hoom  and  Marken.  It  is  claimed  for 
the  scheme,  which  differs  from  some  of  the  older  ones  in  including  the  mouth  of 
the  Yssel  within  the  enclosed  area,  that  it  will  benefit  the  country,  not  merely  by 
bringing  a  large  area  of  new  land  into  cultivation,  but  also  as  providing  an 
additional  supply  of  fresh  water  for  the  province  of  Friesland,  the  surface  of 
which  at  present  receives  no  other  water  than  that  which  falls  as  rain ;  as  pro- 
moting the  more  efficient  discharge  of  surplus  water  into  the  sea ;  and  as  improving 
communication  both  by  land  and  water.  The  generally  lower  water-level,  as 
compared  with  the  present,  within  the  Zuidersee  will  facilitate  the  discharge  of 
the  inland  waters,  and  even  when  high  tides  in  the  open  sea  prevent  the  discharge 
to  the  latter  through  the  sluices  for  a  few  days,  the  water  will  not  rise  to  such  a 
height  as  to  cause  damage,  as  is  often  the  case  at  present.  A  further  advantage 
is  the  important  reduction  of  the  length  of  coast  to  be  defended  from  the  sea.  The 
total  cost  of  the  work  is  reckoned  at  nearly  £8,000,000,  which  it  is  proposed  to 
raise  by  loans,  to  be  paid  off  within  siity  year?.  Of  this  the  great  dyke  alone  will 
absorb  nearly  2\  millions,  and  will  require  over  eight  years  for  its  completion,  the 
entire  scheme  involving  operations  extending  over  eighteen  years.  This  allows  for 
the  reclamation  of  only  the  two  areas  mentioned  above,  but  the  creation  of  other 
*'  polders  '*  would  no  doubt  follow  in  time. 

A8IA. 

Ctoologioal  Hiftory  of  the  Son  Valley. — An  interesting  monograph  on  the 
geology  of  the  Son  valley,  by  Mr.  R.  D.  Oldham  and  two  other  members  of  the 
Geological  Survey  of  India,  has  been  issued  as  the  first  part  of  vol.  31  (1901)  of 
the  Memoirs  of  the  Survey.  Mr.  Oldham  contributes  the  sections  dealing  with 
stratigraphy  and  physical  geography,  with  the  latter  of  which — in  great  measure, 
however,  dependent  on  the  former — we  are  more  especially  concerned  here.  The 
most  striking  physical  features  of  the  area  under  consideration  are,  firstly,  the  great 
Vindhyan  scarp,  forming  its  northern  boundary,  and  known  further  west  as  the 
Kaimur  range ;  and,  secondly,  the  great  strike-valley  of  the  Son,  corresponding 
almost  entirely  with  the  outcrop  of  the  softer  rocks  of  lower  Vindhyan  age.  South 
of  the  latter  comes  a  series  of  more  or  less  parallel  but  discoutinuous  ridges, 
traversed  by  rivers  running  northwards  across  the  strike  of  the  rocks  of  the  tran- 
sition systems  which  occupy  this  area.  The  surface  features  are  directly  dependent 
on  the  structure  of  the  different  areas  and  on  the  differential  action  of  denudation 
un  the  hard  and  soft  beds  of  which  they  are  composed ;  and  Mr.  Oldham  shows 
that  the  nature  of  the  ridges  varies,  as  it  might  be  supposed  to  do  from  theoretical 
considerations,  with  the  angle  of  dip  of  the  component  rocks.  From  various 
evidences  adduced  of  diversion  and  concentration  of  drainage,  the  conclusion  is 
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dr&wa  that  the  1bd<1  has  Tor  a  long  period  been  espoHsd  to  Bubaeri&l  denudation, 
and  that  the  present  river-chaDoela  may  be  very  different  from  those  vbicb  ezidt«d 
previoua  lo  the  last  conaiderable  ohnnge  in  the  levels.  For  the  elucidation  of  the 
past  history  of  the  regioD,  the  Viadhya  acarp,  unique  in  the  entire  ahaence  of  deep- 
cut  croB£-TBl!ejs,  is  of  great  importance.  It  completely  interrupts  the  get.eral 
northward  trend  of  the  drainage  in  the  Son  valley,  which  ia  intercepted  by  the 
main  atream  at  ita  very  foot.  The  moat  important  problern  to  be  aolved  is  whether 
the  great  east-to-nest  portion  of  the  Son  valley  was  foimed  prior  to  or  coniequent 
OD  the  laat  great  uplift ;  or,  io  other  words,  whether  there  is  any  (race  of  drainage 
chancels  having  crossed  the  Kaimur  range  from  south  lo  north,  at  a  time  when  the 
whole  surface  was  one  of  low  relief,  whence  htlla  rose  by  gentle  slopes  from  broad 
open  valleys.  Mr.  Oldham  shows  that  on  the  one  hand  the  absence  of  important 
tributaries  from  the  north  points  to  a  recent  origin  of  the  present  valley  of  the  Son, 
all  the  streams  from  that  direction  giving  evidence  of  recent  eroaiTe  action  ;  while 
on  the  other,  the  absence  of  wind  gaps  in  the  Kaimur  scarp  points  to  its  antiquity. 
The  choice  between  the  two  suppositions  is  facilitated  by  a  consideration  of  a 
peculiar  feature  in  the  course  of  the  Son,  viz.  the  southerly  deviation  of  the  stream 
near  Marai,  and  its  double  paaeage  through  one  of  the  moat  prominent  ridges  of  the 
district.  This  can  only  be  explained  by  suppoung  that  the  course  of  the  rivet  waa 
already  fixed  at  a  time  when  the  lorm  of  surface  was  determined  by  different  con- 
ditions to  those  now  prerailicg,  and  has  been  superimposed  on  the  present  surface 
featurea.  The  formation  of  the  valley  cannot  therefore  be  ascribed  to  diversion  of 
dminf^e  dnring  the  laat  great  uplift.  It  must,  however,  be  due  to  the  greattr 
softness  of  the  lower  Vindbyan  shales,  and  to  diveraion.-ind  concentration  of  drainage 
aioDg  this  Boft  hand,  but  these  ]>rocoases  must  have  been  at  work  during  long  agea 
prior  to  the  laat  pf  riod  of  upheaval  acd  aotL?e  erosion. 

Dr.  Sven  Hedin. — Telegraphic  intelligence  received  on  Decern  her  19  announced 
the  arrival  of  Dr.  Ueilic  at  Ladak,  whence  it  appears  that  the  traveller  has  succias- 
fully  carried  out  his  intention  of  crossing  Tibet  to  the  source  region  of  the  Indus 
(Journal,  vol.  xviii.  p.  289), 

Betnm  of  Lieut  Koiloff. — The  St.  Petersburg  Novosti  announces  the  safe 
return  to  Eiakbta,  on  November  30  last,  of  Lieut.  Kozloff's  Expedition,  thus  finally 
disproving  the  rumours  of  disaster  circulated  last  summer. 

ATSIOA. 
Tha  African  Society  and  its  Jonmal—More  than  a  century  has  passed 
ainco  the  foundation,  under  the  title  of  the  African  Aaaociation,  of  a  society  whose 
special  aim  was  tbe  acquisitiun  aud  diffusion  of  an  improved  knowledge  of  the 
then  myateriouB  African  continent.  The  first  year  of  the  twentieth  century  has 
seen  tbe  inauguration  of  another  body,  whose  aims,  subject  lo  the  altered  con- 
ditions introduced  by  a  century  uf  exj^loration  and  political  change,  are  still 
practically  the  eame.  Founded  primarily  as  a  memorial  of  the  Ute  Misa  Msry 
Kiagsley,  and  for  the  purpose  of  continuing  her  work,  the  African  Society  baa  now 
extended  its  sphere  of  operationa,  and  holds  as  ila  objeola  the  general  furtheraooa 
of  knowledge  uf  Africa  and  its  peoples,  and  tbe  legitimate  development  of  its 
oommerca  and  induatriea.  As  a  foremost  means  of  attaining  tbeae  ends,  the 
society  has  decided  to  publish  a  periodical,  to  be  known  as  the  Journal  of  the 
Afrieam  Society,  of  which  the  first  number  waa  iaauod  for  October,  1001.  It 
conaisls  of  a  memoir  of  Miss  Kingsley,  by  Mrs.  J.  H.  Green ;  a  series  of  articles 
on  African  subjects  by  varioua  contributors ;  and  a  supplement  containing  a 
report  of  tbe  inaugural  meeting  of  the  society,  and  a  reprint  of  the  rules,  list  of 
members,  and  ao  forth.     With  the  objects  of  the  society  as  above  set  forth  there 
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can  be  nothing  but  sympathy,  and  if  a  doubt  may  make  itself  felt  at  all  with 
respect  to  the  new  undertaking,  it  can  only  arise  from  a  wish  to  be  assured  that 
existing  channels  are  insufficient  for  the  attainment  of  those  objects,  and  an 
unwillingness,  if  such  were  not  the  case,  to  see  the  already  unwieldy  mass  of 
periodical  literature  swelled  by  an  unnecessary  addition,  however  excellent  in 
itself.  That  a  new  weapon  is  needed  for  the  attack  of  prevailing  ignorance  on 
African  afifairs,  is  the  opinion  of  the  founders  of  the  society,  who  expressly  dis- 
claim the  wish  to  trespass  on  ground  already  occupied;  and  there  is  no  doubt 
that  much  good  work  may  be  done  in  the  direction  of  popularizing  the  study  of 
Africa  and  its  peoples,  and  bringing  before  the  general  public  a  mass  of  existing 
information  hitherto  known  only  to  experts.  Such  papers  as  that  by]2Dr.  Wright 
on  German  methods  of  development  in  Africa,  and  Colonel  Stopford's  on  West 
African  law  and  custom,  are  certainly  useful  from  this  point  of  view.  The  personal 
element  introduced  by  the  association 'of  the  society's  work  with  the  memory  of 
Miss  Kingsley  is,  as  was  pointed  out  by  various  speakers  at  the  inaugural  meeting, 
an  advantage,  as  tending  to  enlist  the  sympathies  of  a  wide  circle.  At  the  same 
time  it  carries  with  it  risks  which  need  to  be  guarded  against.  A  certain  tendency 
is  to  be  observed,  on  the  part  of  some  members  of  the  society  and  contributors  to 
its  Journal^  firstly,  to  accept  as  beyond  dispute  the  opinions  advanced  by  Miss 
Kingsley ;  secondly,  to  ignore  the  large  amount  of  good  work  done  by  former 
investigators ;  *  and,  thirdly,  to  exaggerate  the  merits  of  foreign  as  compared  with 
British  methods,  again,  no  doubt,  owing  to  a  too  unquestioning  £&ith  in  Miss 
Kingsley 's  views.  Such  a  tendency— for  it  goes  no  further — is,  after  all,  a  natural 
outcome  of  a  desire  to  do  honour  to  one  whose  powers  of  mind  and  nolulity  of 
character  were  alike  exceptional. 

New  Ascent  in  the  Buwenzori  Bange. — Since  the  visit  of  Sir  H.  Johnston 

to  the  Buwenzori  range  as  described  at  the  opening  meeting  of  the  present  session, 
a  further  atte upt  to  ascend  above  the  snow-level  has  been  made  by  Mr.  W.  H. 
Wylde,  whose  journal,  kept  during  the  trip,  has  been  kindly  sent  for  our  perusal. 
Leaving  Kampala  on  July  12  last,  Mr.  Wylde  went  first  to  Fort  Portal,  where  he 
was  joined  by  Mr.  Ward,  who  accompanied  him  in  the  attempt  on  the  mountains. 
Starting  thence  on  August  5 — an  earthquake  shock  having  been  experienced  during 
the  previous  night — the  travellers,  like  their  predecessors,  made  their  way  up  the 
Mubuko  valley,  the  real  climb  beginning  on  the  8th.  After  despatching  their  last 
solid  meal  on  the  morning  of  this  day,  they  took  a  few  light  articles — blankets, 
great-coats,  a  small  tent,  and  a  small  supply  of  food — and  began  the  ascent  with 
two  or  three  native  followers.  Mr.  Wylde  gives  a  graphic  account  of  the  deep 
gorges,  traversed  by  the  foaming  river  and  clad  in  thick  ferny  forest,  which  were 
passed  on  that  day.  Having  reached  the  ridge  between  the  Mubuko  and  Murumbo 
valleys,  the  party  made  their  camp  under  a  huge  beetling  rock,  falling  800  to  900 
feet  to  the  Mubuko.  In  the  evening  weird  sounds  were  heard,  attributed  by  the 
natives  to  a  "devil,**  but  possibly  due  to  an  owl.  The  9th  commenced  with  thunder 
and  rain,  the  wiijd  blowing  chilly.  Pushing  on  through  the  region  of  bamboos 
and  heather,  up  valleys  ^rey  with  moss  and  filled  with  swirling  cloud,  a  level 
plateau  was  reached,  and,  both  travellers  now  feeling  ill,  camp  was  formed  under  a 
precipice  after  a  seven  hours'  climb.  The  scenery  still  made  a  weird  impressiony 
bein^,  Mr.  Wylde  eays,  totally  unlike  any  to  which  one  is  accustomed  elsewhere. 
On  the  10th,  after  a  sleepless  night,  a  start  was  made  for  the  snow,  much  headache 


*  Arobdeaoon  Sinclair,  in  an  article  on  the  African  Association  of  1788,  ignores 
the  fact  that  the  Koyal  Geographical  Society  was  the  direct  sucoessor  of  the  Associ- 
ation, and  that  it  can  hardly  be  said  to  have  neglected  the  work  of  African  research. 
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and  n&usea  being  e i peri e need.  Fatsiug  irith  difficulty  through  a  narrow  runnol, 
tlta  gloder  wu  reached,  and  a  view  obtained  of  the  tuwering  aummit  of  Maags- 
mgnK  (the  peak  on  which  the  attempt  was  being  made),  and  of  the  still  hiiger 
Kdiuofau,  mow-CApped,  with  glaciers  on  the  fiatike.  li«!iind  rose  the  [)e«k  of 
Kyangi,  nid  b;  the  natives  to  be  higher  than  the  others,  and,  further  still,  Ngotna, 
looking  utterlj'  inaccessible.  Sending  back  the  natives,  the  two  Europeans 
climbed,  with  the  aid  of  entrenching  tools,  up  the  glacier  and  over  maaaea  of  die- 
integrated  rock,  with  a  precipice  below  them.  After  ao  hour*)!  climb  the^  decided 
to  turn,  the  peak  being  still  apparently  far  abcive  them.  After  another  bad  night, 
food  having  also  run  short,  a  alart  down  the  mountain  was  made  at  8  a.m.,  and  the 
fanner  camp  reached  a^r  nine  and  a  half  hours'  incessant  labour,  both  travellers 
saffering  seTeteljr  from  their  exertions.  Mr.  Wylde  eajs  that  he  and  bis  com- 
panion ascended  500  feet  [by  aneroid)  beyond  the  spot  pointed  out  to  them  as 
that  at  which  Sir  H.  Johaeton  turned,  the  total  altitude  being  15,000  feet.  He 
esUmates  the  highest  peak  at  lti,000  feet  at  least,  and  says  that,  though  a  fally 
equipped  traveller  might  succeed  in  reaching  the  summit,  this  is  doubtful,  owing 
to  the  trying  climatic  vaiiations  and  llie  inlecse  physical  discomforts  experieuoed. 

Baron  Erlanger's  Expedition  in  Jfotth-Eaat  A&ioa.— We  some  time 
ago  recorded  the  rtturn  of  Herr  Oakar  Ji'oumaun  from  hie  expedition  through  the 
Galla  countries,  begun  in  company  nith  Baron  Erianger.  The  latter  has  since 
also  returned  to  Germany,  having,  after  leparatlng  from  his  companion,  made  bis 
way  south-east  to  the  mouth  of  the  Jub  {Qlobus,  vul.  80,  p.  :t25).  Baron  Ktlangcr'd 
route  was  described  in  the  lust  volume  of  the  Journal  (p.  211),  as  far  as  Ginea,  or 
Ginir,  where  it  struck  that  of  Dr.  Donaldson  Smith  In  1804.  Here  he  got  together 
a  new  caravan,  and  pushed  south  to  the  Ganale,  which  was  struck  below  the 
moDth  of  the  Mane.  It  was  followed  down  to  Dolo,  at  its  junction  with  the  Daua, 
which  latter  was  accended  a  short  distance,  the  caravan  then  turning  south-west 
to  Wak.  Baron  Erianger  hoped  to  strike  across  the  unknown  southern  portion 
of  the  Boran  country  to  the  south  end  of  Lake  Kudolf.  but  was  prevented  by  the 
abMnce  of  water.  Instead,  he  turned  soutb'east  through  the  Somali  country,  in 
which  the  revolt  was  then  proceeding,  nod,  striking  the  Jub,  followed  this  to  ita 

Tt.  Le  Koox's  Ezplorationi  in  Sontkem  Abyssinia-— The  October  number 
of  La  Geoyraphii:  contains  a  fuller  account,  accompanied  by  an  excellent  map,  of 
the  journey  raaiie  early  in  lifOl  in  Southern  Abyssinia  by  M.  Huguea  Le  Rom, 
to  which  reference  was  lately  made  in  the  Journal.  M.  Le  Roui's  surreys  in  the 
country  south  of  the  Blue  Nile  supplement  the  work  done  by  Mr.  Oscar  Crosby  to 
the  north  of  that  river  (Juurnat,  July,  ISOI),  but, as  far  as  its  course  is  concerned, 
merely  confirm  the  statements  and  map  of  the  latter  traveller,  the  extreme  southern 
point  reached  by  the  river  being  only  just  south  of  10°,  The  French  traveller's 
■oneTaalso  complete  those  or  Mr.  Weld-Blundell's  expedition  ofl898-90,  the  routes 
of  tha  two  expeditions  practically  coinciding  for  the  first  half  of  the  way  from  Addis 
Abbaba,  though  further  west  they  separate,  M.  Le  Roux  having  turned  north  to  the 
Aboi  after  crossing  the  Didessa,  instead  of  continuing  west  to  the  Dshus.  His  map 
is  based,  as  far  as  the  topography  is  concerned,  on  plane-table  work,  for  which  the 
nature  of  the  couotry,  with  many  isolated  peaks  scattered  over  the  surface,  lends 
itaelf  well.  Among  other  summits,  the  Tulu  (poak)Choki  (9760  feet)  was  climbed, 
and  a  round  of  angles  taken,  which  enabled  the  features  to  be  sketched  in  as  far  ea«t 
M  Oara  Limmu,  a  wall-like  escarpment  stretching  south  uf  the  Abai  some  80  miles 
from  the  point  of  observation.  In  the  angle  between  this  wall  and  ttie  course  of  the 
Abu  the  country  is  said  to  consist  of  an  undulating  plateau,  wooded  and  swampy, 


lu  swampy,  j 
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and  furrowed  by  torrent j  which  lose  themBolves  without  forming  a  definite  hydro- 
graphical  system.  It  contains  villages  of  the  Shankalla,*  or  Beni  Shongul,  and  is 
bordered  on  the  south  by  a  cold  mountainous  tract.  M.  Le  Boux  visited  the 
junction  of  the  Dideasa  with  the  Abai  at  the  most  southerly  point  reached  by  the 
latter,t  and  also  that  of  the  Angar  with  the  Didessa,  and  his  map  shows  that  the 
last-named  resembles  the  Abai  in  the  devious  character  of  its  course,  flowing  in  a 
sharp  easterly  bend  before  finally  resuming  its  north-westerly  course  before  its 
junction  with  the  Abai.  At  the  entrance  of  the  Angar  into  the  Didessa  the  former 
is  an  impetuous  mountain  torrent,  swollen  by  the  waters  which  descend  the  Gara 
Limmu  escarpment,  and  though  less  copious  than  the  Didessa,  turns  the  latter 
aside  from  its  course  for  a  short  distance  owing  to  the  violence  of  its  rush.  At  the 
angle  between  the  two  streams  a  hot  spring  was  discovered. 

Explorationi  in  Tripoli. — In  April  and  May,  1901,  a  French  traveller, 
M.  de  Mathuisieulx,  was  fortunate  enough  to  have  the  opportunity  of  visiting 
portions  of  Tripoli  which  have  been  traversed  by  no  European  since  Barth*s  visit 
of  1845.  An  outline  of  the  results  was  given  in  the  number  of  La  Giographie  for 
August  last.  M.  de  Mathuisieulx  arranged  his  routes  so  as  to  cover  the  greater 
part  of  Tripoli  proper,  visiting  in  turn  the  oasis  of  Beni  Suadi,  the  Gariana  moun- 
tains, and  the  Jebel  Ififren,  and  returning  to  the  coast  at  Zuara  near  the  Tunisian 
frontier,  whence  the  route  was  continued  by  the  shore  to  Tripoli.  A  new  journey 
led  east  along  the  coast  to  Lebda,  and  thence  inland  to  the  Msellata  hills  and 
the  plateau  of  Tarunha.  The  traveller  describes  in  turn  the  zones  formed  by  the 
coast-line,  the  plains,  and  the  mountains.  With  regard  to  the  last,  he  says  that 
it  is  a  mistake  to  suppose  that  their  spurs  run  out  to  the  vicinity  of  the  sea.  Such 
is  not  the  case.  Some  6  miles  from  the  base  of  the  chain,  the  plain  begins  to 
ascend  gradually  until  it  reaches  an  altitude  of  1000  feet,  this  sloping  ground 
being  covered  with  poor  fields  of  barley  and  tamarind  trees,  while  flocks  of  large- 
tailed  sheep  are  also  seen.  The  escarpment  of  the  higher  ground  is  steep  and 
furrowed  by  ravines.  Above,  the  country  ill  accords  with  the  name  of "  Little 
Switzerland  **  sometimes  given  to  it.  It  is  rather  an  Arabia  Pet  rasa,  for  the  plateau 
which  extends  southward  some  40  miles  at  a  nearly  uniform  elevation  of  2300 
feet  is  little  more  than  a  stony  desert,  with  occasional  patches  of  wild  olives,  and 
at  one  or  two  spots  gardens  of  figs  and  pomegranates.  Between  Gariana  and 
Iffren  there  is  a  vast  hollow  in  which  remains  of  Roman  tombs  were  found,  while 
the  whole  region  abounds  in  subterranean  dwellings.  The  only  cultivable  tracts 
in  Tripoli  proper  are — (1)  a  portion  of  the  coast  west  of  the  capital;  (2)  the 
Lebda  hills ;  (3)  a  few  valleys  in  the  Gariana  and  Ififren  mountains.  The  situ- 
ation shows  no  prospect  of  improvement,  but  rather  of  growing  worse,  as  the  dry- 
ness is  constantly  increasing. 

Dr.  Weisgerber'i  Snryeyi  in  Moroooo.—Dr.  Weiegerber,  whose  explora- 
tions in  Morocco  have  already  been  referred  to  in  the  Journal,  has  lately  surveyed 
a  route  from  Casablanca  to  the  Um-er-Rbia,  a  sketch-map  of  which,  with  a 
description  of  the  country  traversed,  is  given  in  La  Oiographie  for  October  last. 
Although  the  route  is  fairly  well  known,  the  new  survey  adds  somewhat  to  the 
topographical  details  on  the  map,  and  rectifies  Dr.  Weisgerber^s  former  map  as 
regards  the  position  of  Settat,  which  was  placed  some  5'  too  far  west.  The  traveller 
describes  the  following  zones  successively  traversed   by  him:  (I)    the  Sahel, 


*  This  name  was  applied  to  these  people  by  the  early  Jesuit  missionaries,  and 
inserted  by  Ludolf  in  his  map. 

t  Although  the  juactioQ  of  the  two  streams  was  not  visited  by  Mr.  Blundeli,  the 
correct  latitude  is  assigned  to  it  in  that  traveller's  map. 
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oonsisting  of  a  Beries  of  parallel  ridgea  separated  by  depreBsions;  (2)  the  region 
of  tlie  **  IHra,**  a  vast  plain  covered  with  rich  black  soil,  rising  gradually  towards 
the  south ;  (3)  the  Mzamza  hills,  from  the  midst  of  which  the  traveller  descends 
to  the  valley  of  Settat ;  (4)  the  southern  plateau  of  the  Shawia,  a  rugged  upland 
varying  in  height  from  1450  to  1570  feet :  though  comparatively  fertile  in  the 
north,  it  becomes  more  and  more  desolate  towards  the  south;  (5)  the  desert  of 
the  Beni-Meskin,  stretching  south  from  the  Jebel  Ftatin  to  the  Um-er-Rbia.  The 
lower  course  of  this  stream  has,  it  will  be  remembered,  lately  been  explored  by 
Dr.  Fischer  {Journal^  vol.  zviii.  p.  91). 

Exploration  in  the  Northern  ITbang^  Basin.— Explorations  of  two  of 

the  northern  tributaries  of  the  Ubangi  have  lately  been  made  by  French  officials 
representing  the  commercial  companies  to  which  concessions  have  been  granted 
by  Government  in  that  region.  The  Kotto,  whose  basin,  as  first  shown  by  the 
Belgian  travellers  Nilis  and  Kh^tulle,  extends  almost  up  to  the  borders  of  Darfur, 
has,  we  learn  from  the  Bidlttin  of  the  Comity  de  PAfrique  Fran9aise  (September, 
1901),  been  examined  in  its  hitherto  uoknown  middle  course  by  M.  Supervllle, 
who  made  his  way  by  land  to  the  factory  of  Hirra,  about  200  miles  above  the 
mouth  of  the  river,  and  pushed  on  to  Baraog  Bakie  (probably  the  ancient  Foro),* 
a  little  below  the  confluence  of  the  Ji.  Unable  to  advance  further,  he  sent  one  ot 
his  agents,  M.  Poisson,  to  establish  a  factory  on  the  Bungu,  a  navigable  stream 
coming  from  the  north-west  and  150  yards  wide  at  its  junction  with  the  Kotto. 
The  Bungu  also  was  reached  by  Lieut.  Bos,  a  Government  official  who  had  accom- 
panied M.  Superville  to  Barang  Bakie.  M.  Superville  himself  descended  the  Kotto  in 
canoes,  finding  it  generally  navigable  even  at  low  water.  Its  basin  produces  large 
quantities  of  ivory  and  rubber,  but,  apart  from  the  gallery  forests  along  the  streams, 
the  country  is  as  arid  as  the  Egyptian  Sudan,  being  covered  with  grass  and  thorny 
scrub.  Lieut.  Bos  is  snid  to  have  pushed  north  to  the  upper  Kotto  and  Dar  Banda, 
executing  a  survey  of  hitherto  unvisited  districts.  Further  west,  the  course  of 
the  Knango,  which  joins  the  Ubangi  almost  at  its  most  northerly  point,  has, 
according  to  the  Mouvtment  Gtographique  for  October  20  last,  been  explored  by 
M.  Georges  Seguin,  who  reached  a  point  110  miles  beyond  Vang^le's  furthest, 
bdog  then,  however,  stopped  by  a  fall  (that  of  Baidu)  in  about  5°  50'  N.  From 
this  point  to  the  Lumba  rapid,  at  which  the  E71  Avant  was  stopped  in  1891,  the 
general  course  of  the  river  is  from  north  to  south.  Its  banks  are  generally  high, 
and  it  varies  in  width  from  150  to  200  yards,  but  is  much  obstructed  by  islands, 
rocks,  and  sandbanks,  which  make  navigation  difficult.  The  level  of  the  stream 
varies  rapidly  according  to  the  weather.  A  dense  population  was  met  with, 
especially  on  the  right  bank,  and  rubber  was  everywhere  seen,  but  elephants  are 
absent. 

The  Congo  State  Telegraphs :  Mr.  Mohnn'i  Expedition.— The  American 

consul,  Mr.  Mohun,  who  went  out  by  the  east  coast  in  1898  to  establish  a  telegraph 
line  between  Tanganyika  and  the  Congo,  has,  we  learn  from  the  Mouvement  OSo' 
graphique  (1901,  No.  45),  lately  returned  to  Belgium  by  way  of  the  Congo,  having 
fulfilled  his  commission.  The  Manyema  telegraph  line  extends  from  New  Kasongo 
on  the  Congo  above  Nyang^e  to  the  post  of  Sungula,  a  little  distance  from 
Tanganyika,  and  has  a  total  length  of  286  miles.    New  Kasongo  has  acquired 


*  The  reasons  for  this  identification  are  not  given.  Luptou  Bey  crossed  the  £ngi 
(which  seems  to  be  the  Ji  of  M.  Superville)  on  his  way  west  to  Foro,  which  would 
therefore  be  above  the  junction  of  the  Ji  with  the  Kotto.  The  proper  name  of  the  latter 
is  said  to  be  Kuta,  and  the  river  may  quite  possibly  be  the  Kuta  of  Naohtigal,  though 
hardly  that  of  Lupton. 
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much  importance  as  a  trade  centre,  and  from  this  point  all  down  the  Congo,  Mr. 
Mohun  was  struck  with  the  flourishing  condition  of  the  Belgian  ports,  and  with 
the  safe  condition  of  the  country. 

M.  0.  Orandidier  in  Southern  Madagaioar.— M.  G.  Qrandidier,  son  of  the 

veteran  explorer  of  Madagascar,  undertook,  early  in  1901,  a  new  journey  in  the 
little-known  southern  portion  of  the  island,  where  he  had  already  carried  out 
important  explorations  two  years  hefore.  His  progress  down  to  August  last  is 
recorded  in  the  October  number  of  La  Oeographie.  The  first  journey  led  from 
Fort  Dauphin,  at  the  south-east  corner  of  the  island,  to  Tulear  on  the  west  coast. 
As  far  as  Tsiombe,  on  the  Manambovo,  the  country  was  less  dry  than  had  been 
supposed,  and  was  also  unexpectedly  well  peopled,  the  population  being  in  places 
as  dense  as  in  Imerina,  while  much  cattle  is  reared.  All  the  vegetation  is  either 
thorny  or  succulent.  Beyond  Tsiombe  M.  Qrandidier  was  guided  by  the  son  of 
the  principal  Antandroi  chief  across  a  plateau  on  which  not  a  drop  of  water  is 
found  for  four  days.  Beaching  the  sea  at  False  cape,  he  followed  the  coast  to 
Cape  Sainte  Marie,  where  a  true  terra  incognita  commenced.  He  kept  near  the 
coast  as  far  as  the  mouth  of  the  Menarandra  and  the  little  port  of  Ampalaza,  dis- 
covered by  Houtman  during  the  first  Dutch  voyage  to  the  east,  and  then  turned 
north,  crossing  the  upper  Uinta  and  reaching  Tulear  at  the  beginning  of  August. 
This  whole  region  forms  a  vast  level  plateau  covered  with  thick  thorny  bush,  but 
fairly  peopled.  The  food  of  the  inhabitants,  who  light  fires  by  rubbing  two  sticks 
together,  consists  for  some  months  of  the  year  solely  of  the  leaves  and  fruits  of 
the  Barbary  fig.  The  journey  was  a  severe  one,  and  the  party  sufiered  from  want 
of  water,  but  the  route  was  thoroughly  surveyed.  From  Tulear,  M.  Qrandidier 
visited  Lake  Tsimanampetsotsa,  discovered  by  his  father  in  1868,  mapping  the 
whole  neighbourhood.  On  Angust  25  he  set  out  for  the  Mangoka,  but  intended 
afterwards  to  return  to  Fort  Dauphin  by  a  new  route. 

The  Qeodetio  Survey  of  South  Africa.— The  report  for  1900  of  the 

astronomer  at  the  Cape  of  Qtood  Hope  includes  a  summary  of  the  progress  made 
during  the  year  with  the  geodetic  survey  of  South  Africa.  Mr.  A.  Simms,  with 
his  assistants  Messrs.  Heatlie  and  Antrobus,  reached  Salisbury  on  March  31, 
having  spent  the  rainy  season  chiefly  in  experiments  at  the  Cape  with  Jaderin 
wires  for  base-measurement.  The  angles  at  fourteen  new  stations,  extending  as 
far  as  Nyamanje  (16^  30'  S.,  30°  45'  E.),  were  measured  before  the  annual  grass 
fires  put  a  stop  to  observation.  The  measurements  at  eleven  points  already 
beaconed,  and  at  four  or  five  still  to  be  selected,  were  left  over  for  completion  in 
1901.  A  base-line  near  Qwibe  was  measured  in  November  and  December,  1901, 
and  the  Jaderin  wires  sent  to  the  Cape  for  recomparison  with  the  standard  bars, 
the  result  being  to  show  that  all  the  wires  had  apparently  contracted  about  one 
part  in  100,000  between  August  1 7  and  September  3,  1900,  and  January  16-23, 
1901.  Progress  was  made  during  the  year  with  the  operations  of  the  Anglo- 
Qerman  Boundary  Survey,  in  spite  of  difficulties  of  water-supply  and  transport, 
a  base-line  having  been  measured  near  Qobabi's  in  22°  S.  Work  has  been  in 
progress  for  the  re-reduction  of  the  survey  made  by  Captain  Bailey  in  1859-62 
along  the  south  coast  of  Cape  Colony,  the  original  printed  report  having  been  full 
of  typographical  errors.  Operations  for  the  proposed  measurement  of  a  great  arc 
of  the  meridian  along  the  30th  degree  will  probably  be  commenced  in  the  south 
between  Natal  and  the  Limpopo,  as  soon  as  the  country  is  in  a  sufficiently  settled 
state.  The  project  has  the  full  support  of  Sir  Alfred  Milner,  and  a  resolution  of 
sympathy  with  the  objects  of  its  promoter  was  passed  at  the  Paris  meeting  of  the 
International  Qeodetic  Association  in  September,  1900. 
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Surreys  in  the  Hudion  Bay  Begion.— A  second  report  of  progrees  in  the 
explormtion  of  the  country  between  Northern  Quebec  and  James  bay  was  printed 
kat  year  by  order  of  the  Canadian  legislature.    The  work,  which  extends  and 
completes  that  carried  out  by  Dr.  Robert  Bell,  as  described  in  the  Journal  for 
July,  1897,  has  been  executed  (1897-99)  by  Mr.  Henry  O'Sullivan,  Inspector  of 
Sorreys  for  the  Proyince  of  Quebec,  on  behalf  of  the  Department  of  Colonization 
and  Mines  in  that  province.    The  general  nature  of  the  country  was  so  well 
described  by  Dr.  Bell  that  Mr.  O'Sullivan's  report,  which  gives  a  detailed  descrip- 
tion of  his  various  routes  in  the  area  lying  between  Lake  St.  John,  Lake  Mistas- 
&ini,  and  the  south  end  of  James  bay,  adds  little  to  our  knowledge  on  tMs  score, 
though  making  considerable  addition  to  the  minute  topography  of  the  region. 
The  results  of  Dr.  Bell's  surveys  are  confirmed  in  a  marked  degree,  few  alterations 
of  sny  importance  being   introduced   into  his   delineations  of  the  complicated 
systems  of  rivers  and  lakes,  with  their  extremely  winding  contours.    The  most 
important  of  the  new  routes  lay  in  the  tract  to  the  south  of  Lake  Mistassini, 
stretching  westward  to  Waswanipi  lake,  where  a  good  deal  of  new  detail  was  filled 
in.  Altitudes  were  taken  along  all  the  routes,  and  a  section  of  the  country  from  Lake 
St.  John  to  James  bay  is  added  to  the  large  map.    This  contains  a  large  amount 
of  minute  work,  but  the  fineness  of  the  drawing  makes  it  difficult  to  obtain  from 
it  a  general  idea  of  the  hydrographical  system.    Mr.  O'SuUivan  adds  some  remarks 
on  the  prospects  of  the  country,  and  the  .best  means  for  its  development.    At 
present  want  of  communication  with  the  rest  of  the  world  causes  the  resources  of 
the  whole  region  to  lie  dormant  and  to  be  of  little  value  to  any  one,  and  Mr. 
O^Sollivan  sees  little  prospect  of  a  successful  opeoiog  of  a  sea-route  through  Hudson 
■trait.  But  with  the  construction  of  a  railway  from  the  south,  he  thinks  they  will  in 
time  be  utilized.    The  enormous  forest  wealth  is  at  present  that  most  capable  of 
exploitation,  and  this  by  the  utilization  of  the  great  rivers.     The  mouth  of  the 
Little  Nottawai  (the  Broadback  river  of  Dr.  Bell)  is  said  to  be  the  most  advan- 
tageously situated  for  extensive  pulp  industries,  a  special  advantage  being  the 
fact  that  water-power  can  probably  be  had  on  it  close  to  tide-water.    It  has  many 
large  lakes  as  reservoirs,  and  its  ordinary  low-water  fiow  is  reckoned  at  25,000 
cubic  feet  per  second.    Mr.  O'Sullivan  considers  that  the  whale  and  other  fisheries 
of  Hudson  bay,  and  the  various  indications  of  minerals  throughout  the  entire 
region,  must  sooner  or  later  call  for  direct  railway  communication ;  and  he  looks 
forward  to  the  time  when  Quebec  will  have  its  counterpart  on  James  bay,  both 
lying  on  the  track  of  the  shortest  trans-continental  line  of  railway.    In  the  last 
section  of  the  report  he  discusses  the  various  routes  which  have  been  proposed  for 
a  railway  in  the  light  of  his  knowledge  of  the  surface  features  of  the  country.    As 
a  colonization  road,  he  favours  a  line  running  from  Lake  St.  John  to  James  bay, 
but  as  part  of  a  future  trans-continental  system,  as  well  as  for  the  development 
of  the  lumber  industries,  a  more  direct  line  from  Quebec  to  the  bay,  leaving  the 
existing  Lake  St.  John  line  abjut  77  miles  from  Quebec,  and  following  the  upper 
valley  of  the  St.  Maurice,  would  be  preferable. 

The  Biver-tyitem  of  Coxmeotiout — A  careful  and  instructive  study  of  the 
river-system  uf  Connecticut  as  determined  in  its  main  features  by  the  geological 
structure  pUnes  of  the  country  has  lately  been  made  by  Mr.  W.  H.  Hobbs,  of  the 
U.S.  Geological  Survey,  in  the  twenty-first  Annual  Report  of  which  department 
the  full  results  are  printed  (Part  iii.,  1901,  pp.  1-162).  A  summary  of  the  most 
important  facts  brought  out  by  the  study  is  given  by  Mr.  Hobbs  in  the  Joumcd  of 
Qeology  (vol.  ix.  No.  6,  1901).     Although  the  apparent  relationship  between  the 
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fault-directions  of  a  country  and  those  of  the  stream-channels  has  been  pointed  out 
by  various  observers,  the  writer  believes  that  the  only  detailed  studies  which  have 
been  made  establishing  the  definite  relationship  between  the  two  systems  are  his 
own  in  the  Pomperang  valley  region  of  Connecticut,  and  that  of  Br5gger  in 
Southern  Norway.    The  results  of  both  are  equally  remarkable.    In  the  region 
studied  by  Br5gger,  almost  every  valley  and  cleft  was  found  to  be  formed  along  a 
fault-fissure;   while  the  correspondence  proved  to  exist  in  Connecticut  by  Mr. 
Hobbs  between  drainage  lines  and  structure  planes  is,  as  he  says,  far  too  close  to 
be  accidental.    In  the  Pomperang  valley  area  the  crust  is  divided,  by  various 
intersecting  series  of  parallel,  nearly  vertical,  joints  and  faults,  into  a  large  number 
of  orographic  blocks,  the  smallest  of  which  measure,  quite  generally,  about  50 
paces  by  100,  regularity  of  spacing  of  the  fault-lines  being  as  marked  as  their 
parallelism.    The  most  common  directions  of  the  joints  and  corresponding  faults 
are  approximately  N.  34''  W.,  N.  55°  E.,  N.  5*>  W.,  and  N.  W  E.    The  first  two 
of  these  are  nearly  normal  to  each  other,  but  the  larger  throws  within  the  region 
seem  generally  to  have  taken  place  in  the  directions  N.  55°  E.  and  N.  5°  W.,  which 
give  the  directions  of  the  sides  of  the  smallest  or  "unit "  blocks,  which  are  equivalent 
to  two  rhombic  prisms  in  contact  along  one  side.    The  various  fault-directions  are 
shown  to  correspond  with  those  of  the  diagonals  of  single  "unit"  blocks,  and  of 
associations  of  these  forming  composite  blocks  (e.^.  three  units  long  and  two  wide, 
four  long  and  seven  wide,  etc.).    The  whole  system  of  fault^planes  may  be 
explained  as  due  to  compressive  stresses,  the  resultant  of  which  acted  in  a  direction 
normal  to  the  axis  of  Green  mountain  folding  (N.  ±  80°  W.).    The  fault-direc- 
tions can  only  be  traced  with  precision  in  the  Newark  beds  of  the  Pomperaug 
basin,  but  it  may  be  concluded  that  they  extend  beyond  this  to  the  wider  area,  of 
which  the  whole  Connecticut  valley  is  but  a  part,  which  seems  to  have  been  subject 
to  the  same  general  stress.    In  the  Pomperaug  valley  it  was  found  that  the  streams, 
large  and  small,  for  considerable  distances,  adhere  with  great  fidelity  to  the  direc- 
tions of  some  of  the  principal  faults,  and  on  extending  the  study,  first  to  the 
Shepaug  basin  and  subsequently  to  still  wider  areas,  up  to  that  roughly  coextensive 
with  the  state  of  Connecticut,  that  the  same  directions  were  maintained  more  or 
less  closely  by  the  watercourses.    Maps  are  given  in  which  the  river  system  has 
been  traced  from  the  U.S.  Qeological  Survey  Atlas  Sheets,  and  the  principal  fault 
directions  above  mentioned  have  been  added ;   the  correspondence  between  the 
two  systems,  especially  in  the  case  of  the  direction  N.  44°  W.,  being  very  striking. 
Orig^  of  the  Name  **  Cape  ITome." — Prof.  George  Davidson  some  time 
ago  set  himself  the  task  of  elucidating  the  origin  of  the  appellation  Cape  Nome, 
which  has  long  been  a  puzzle  to  those  to  whom  the  question  has  suggested  itself. 
For  a  long  time  he  was  unsuccessful,  but  has  at  last  obtained  a  solution  of  the 
problem,  which  supplies  an  interesting  example  of  the  extraordinary  corruptions 
to  which  legends  in  maps  may  be  subject.    It  is  given  in  the  NationcU  Oeographte 
Magazine  for  November,   1901.    Prof.  Davidson  traced  the  name  back  to  the 
British  Admiralty  chart  of  1853,  but  no  further,  it  not  having  appeared  in  Tebenkofs 
great  Atlas  published  in  1848-52.    It  seemed  highly  probable  that  the  name  was 
given  during  the  cruises  of  the  Franklin  rescue  ships  JBTero^c^  and  Plover  (1845-51), 
but  no  published  account  of  their  voyages  contained  anything  to  throw  light  on 
the  question.    Applying  to  the  present  hydrographer  of  the  Admiralty  with  a 
view  to  finding  whether  the  name  appeared  among  the  lists  of  officers  of  the  Herald 
and  Plover^  Prof.  Davidson  at  last  obtained  the  wished- for  solution,  though  not 
in  the  way  expected.    It  is  supplied  by  an  officer  who  was  on  board  the  Herald 
when  the  manuscript  chart  of  the  Cape  Nome  region  was  constructed.    On  this  chart 
attention  was  called  to  the  fact  that  the  Cape  had  no  name  by  the  insertion  of  the 
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reiziArk  **  ?  name "  against  it.  The  note  of  interrogation  appears  to  have  been 
inkad  in  bj  a  draughtsman  on  the  Herald^  and  appeared  as  '*  G.  Name,**  but,  the 
a  being  indistinot,  was  interpreted  by  the  Admiralty  draughtsman  as  Gape  Nome, 
appearing  so  in  the  chart  of  1853  and  in  all  subsequent  maps. 

The  Oofta  Bioa — Columbia  Frontier. — It  appears  that  the  award  given 

in  September,  1900,  by  the  President  of  the  Frencb  Republic  in   the  frontier 

qoastioD  between  Costa  Rica  and  Columbia  has  not  finally  removed  the  possibility 

of  misiindenitanding  in  the  matter.    The  obvious  interpretation  of  the  award  gave 

to  Columbia  the  whole  of  the  Tarire  basin,  thus  thrusting  a  wedge  of  Columbian 

territory  far  within  the  normal  oourse  of  the  line  as  shown  on  previous  maps. 

This  was  the  view  taken  in  an  article  by  Dr.  Seler  in  Petermanns  Mitteilungen 

for  December,  1900,  and  in  the  accompanying  map,  both  of  which  were  reproduced 

without  question  early  in  1901  by  the  Instituto  Fisico-Qeografico  de  Costa  Rica 

in  its  bulletin.    Recurring  to  the  question,  however,  this  paper  has  since  questioned 

tlie  correctness  of  Prof.  Se!er*s  views,  showing   that    the  award  of  the  whole 

Taxire  basin  to  Columbia  would  be  inconsistent  with  the  compromise  which  formed 

the  basis  for  the  consideration  of  the  case  by  the  arbitrator.     In  a  new  map  given 

in  the  bulletin  of  the  Institute,  the  line  is  shown  as  running  southwards  across  the 

Tarire  basin  in  order  to  reach  the  continental  water-parting  which   afterwards 

forms  the  boundary,  though  it  is  not  clearly  shown  how  this  can  be  squared  with 

the   terms  of  the  award.     It   seems  hardly  likely  that  these   were  incorrectly 

reported  at  the  time  in  all  the  newspapers  and  periodicals  which  referred  to  the 

nkatter.     Tet  in  the  November  number  of  the   Geographische  Zeitschrifty  a  note 

appears  in  which  the  line  is  said  to  start  from  the  coast  at  Monkey  or  Carreta 

Point,  and  follow  the  ridge  bounding  the  Tarire  basin  on  the  south,  not  north  as 

originally  reported.    It  may  be  observed  that  the  Costa  Rican  map,  which  is  said 

to  embody  the  results  of  the  latest  surveys,  shows  a  second  river  named  Tararia 

south  of  the  Tarire  basin,  and  it  seems  possible  that  a  confusion  between  the  two 

rivers  may  account  for  the  varying  interpretations  of  the  award. 

Tides  and  Sandbanks  in  the  La  Plata  Estuary.— An  attempt  to  corre- 
late the  contours  of  the  ground  in  the  La  Plata  estuary  with  the  influence  of  the 
tidal  regime  has  lately  been  made  by  the  Argentine  engineer,  J.  Figueroa,  who  has 
worked  out,  on  behalf  of  the  Ministry  of  Public  Works,  the  results  of  surveys  on  the 
coasts  of  the  republic.  His  observations  on  the  La  Plata  estuary  appear  in  a  work 
entitled  *  Estudios  sobre  puertos  de  la  provincia  de  Buenos  Aires/  an  extract  from 
which  is  given  in  part  vii.  of  the  Annalen  dtrHydrographie  for  1901.  The  outer 
part  of  the  estuary  is  obstructed  off  Montevideo  by  a  group  of  sandbanks  (Archi- 
medes, English,  and  Rouen  banks),  between  which  and  the  coast  on  either  side 
are  deeper  channels,  both  of  which  trend  towards  Montevideo,  the  more  southerly 
following  the  curvature  of  Samborombon  bay.  The  same  general  features  are 
repeated  above  Montevideo,  the  centre  of  the  estuary  being  again  obstructed  by 
the  Great  and  Little  Ortiz  banks,  with  deeper  water  on  either  side.  The  western 
channel  is,  however,  shut  ofif  by  a  continuous  bar  from  the  outer  deeps.  The 
tidal  phenomena  to  which  the  formation  of  the  banks  is  attributed  are  thus 
described.  The  state  of  the  water  at  different  parts  of  the  estuary  varies  immensely 
at  the  same  moment,  high  water  occurring  so  high  up  as  Buenos  Aires  much 
earlier  than  at  Cape  San  Antonio,  the  southern  portal  of  the  estuary,  while  the 
ebb  actually  begins  at  Montevideo  simultaneously  with  the  flood  at  Cape  San 
Antonio.  It  is  plain  from  this  that  the  tidal  wave  which  passes  Montevideo  and 
makes  its  influence  felt  in  the  inner  part  of  the  estuary,  is  not  the  same  as  that 
which  shows  itself  between  Cape  San  Antonio  and  the  northern  end  of  Sambo- 
rombon bay.    The  first  or  northern  wave  comes  from  the  east  and  south-east; 
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oppodU  Piadrts-Huk  it  dWideB  into  two,  one  branch  ascending  the  river  as  a  flood - 
waT6y  the  other  making  its  way  as  an  ebb  to  Sdmborombon  bay.  The  second  or 
foatbem  wave  runs  as  a  flood-wave  north-east  past  Gape  San  Antonio,  but  then 
y^DS  the  outflowing  stream,  and  is  carried  with  it  towards  the  east.  In  this  way 
Befiof  Figueror  explains  (1)  the  differences  in  the  time  of  high  water;  (2)  the 
banks  formed  east  of  Piedras  Huk,  the  point  at  which  the  two  main  streams 
separate ;  (3)  the  circular  form  of  Samborombon  bay ;  (4)  the  outer  banks  which 
li«  in  the  centre  of  the  circle  described  by  the  currents,  and  are  thus  the  depositing- 
ground  of  the  earthy  and  sandy  materials  brought  by  the  river  and  the  tide. 
Against  this  theory,  Herr  Herrmann,  the  writer  of  the  notice  in  the  Annalen, 
qnotea  the  experience  of  Captain  Danielssen,  who,  during  many  voyages  from  the 
south  to  Montevideo,  has  never  noticed  any  great  easterly  displacement  of  the 
water  in  the  estuary,  though  other  captains  tell  a  diffrrent  tale.  He  thinks,  also, 
that  the  tidal  phenomena  are  too  irregular,  owing  to  their  dependence  on  changing 
winds,  to  justify  Sefior  Figueroa's  description  of  them  atf  permanently  applicable. 

Examination  of  the  Rio  Santa  Cmx,  Fatagonia.~-A  detailed  survey  of 

the  Uio  Santa  Crus,  and  of  the  Lago  Argentino,  from  which  it  makes  its  exit,  was 
carried  out  at  the  close  of  1899  and  beginning  of  1900,  under  the  orders  of  the 
Minister  of  Marine  in  the  Argentine  Republic,  by  Captain  A.  R.  Iglesias,  whose 
report  on  the  results  of  his  labours  has  been  published  ofBcially  at  Buenos  Aires. 
It  forms  a  valuable  addition  to  our  knowledge  of  Southern  Patagonia.  The  river 
was  ascended  in  a  steam-launch  drawing  about  3^  feet,  accompanied  by  a  six-oared 
gig  towed  astern,  the  mean  speed  maintained  when  at  full  steam  being  6  knots. 
Besides  executing  a  careful  topographical  survey  of  the  course  of  the  stream. 
Captain  Iglesias  carried  out  scientific  observations  on  the  tides,  depth,  and  velocity 
of  the  stream,  meteorology  and  magnetism,  also  collecting  information  as  to 
the  nature  of  the  country  on  its  banks,  and  the  present  position  as  regards  its 
settlement.  He  was  accompanied  by  Dr.  Felipe  Silveetri,  a  naturalist  sent  by  the 
Ministry  of  Agriculture,  who  made  collections  of  birds,  fishes,  insects,  plants,  etc., 
and  generally  studied  the  geology,  fauna,  and  flora  of  the  country.  The  report 
ooutalDS  a  minute  topographical  description  of  the  course  of  the  rirer,  illustrated 
by  views,  as  well  as  careful  instructions  for  its  navigation,  for  which  the  employ- 
ment of  a  steamer  drawing  8^  feet  and  capable  of  steaming  10  knots  is  recommended ; 
the  examination  having  shown  that  the  river  may  prove  of  much  use  as  a  means 
of  oonimunication.  With  regard  to  the  prospects  of  development  of  the  country 
bordering  the  river  and  lake.  Captain  Iglesias  sums  up  as  follows:  The  lands 
to  the  ntirth  and  south  of  the  river  are  in  general  but  little  fertile,  though  suitable 
for  sheep-farming,  thoae  to  the  south  being  capable  of  supporting  the  larger  number 
|>er  iqiiare  league.  It  is  estimated  that  the  area  which  the  establishment  of 
regular  navigation  would  throw  open  to  settlement  would  support  in  all  some 
li|OCX),000  head  of  sheep.  A  considerable  extent  of  land  in  the  yicinity  of  Lago 
Argentino  i^reaonts  nu)re  (kvou table  conditions,  stock  pf  all  kinds  thriving  to  a 
sur|irUing  degree,  while  the  land  is  suitable  for  agriculture  on  a  large  scale,  and 
the  forf>ats  to  the  west  are  callable  of  exploitation,  both  for  exportation  and  for 
home  (H^nsumptlon.  The  foundation  of  a  colony  on  Lago  Argentino  is  therefore 
very  deslraUe,  and  In  its  interest  the  construction  of  a  telegraph  line  irom  the 
Puerto  d«  Santa  Trua  to  the  lake  Is  recommended. 

AVITBJlLASIA   AND   PAOIFIO   IlLailM. 

Iron  Ores  in  Now  South  Walot.  A  valuable  report  on  the  Iron  Ore 
de|xvitji  of  New  South  WaKvn,  by  Mr.  %1.  U.  Jaquet,  has  lately  appeared  in  the 
Mrmoin  iif'  Mf  rM)/iiy«W  Sun^^  </  New  ^mtk  Wahf  (Qe^^logy,  Na  2,  1901). 
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Altboagbf  when  Earopean  nayigatora  first  reached  the  chores  of  Australia,  they 
found  the  inhabitaDts  without  iron,  this  was  not  owing  to  absence  of  workable 
ores,  and  it  is  now  half  a  century  since  the  first  attempt  was  made  to  establish 
the  iron-smelting  industry  in  New  South  Wales,  furnaces  having  been  set  going 
abont  the  middle  of  last  century,  near  Mittagong,  on  the  southern  railway,  and 
at  Lithgow,  on  the  western.  The  quality  of  the  ore  and  of  the  iron  produced  was 
excellent,  and  pig*iron  \ras  even  exported  in  1867  to  the  United  States.  But  the 
expense  of  carriage  of  coal  and  limestone,  and  the  high  price  of  labour,  raised  the 
cost  of  the  product  to  a  prohibitive  extent.  The  question  of  renewed  experiments 
has  been  continually  before  the  public  of  late  years,  though  hitherto  without 
result.  Mr.  Jaquet  has,  however,  now  made  a  careful  survey  of  all  the  deposits 
of  iron  ore  known  to  exist  within  a  reasonable  distance  of  those  centres  which,  by 
remeon  of  their  proximity  to  supplies  of  coal  and  limestone,  may  be  regarded  as 
soitable  for  the  establishment  of  smelting  works.  The  result  has  been  unexpectedly 
faTourable,  the  available  supplies  of  ore  being  shown  to  be  vastly  greater  than  had 
been  anticipated.  The  most  important  deposits  are  those  at  Carcoar  and  Cadia, 
lying  north-west  and  south-west  of  Blayney,  on  the  western  railway.  They  are 
distant  from  each  other  only  15  miles,  the  ore  occurring  in  a  belt  of  Ordovician 
rocks — clay-slates,  argillaceous  sandstones,  etc.,  with  interstratified  lava-fiows — 
which  extends  between  the  two  places.  The  importance  of  these  beds  lies  in  their 
extent,  quality,  and  relative  proximity  to  coal  and  limestone.  Detailed  descriptions 
of  these  deposits,  and  of  various  others  which  he  has  examined,  are  given  by  Mr. 
Jaquet  in  his  report,  and  are  illustrated  by  maps  and  sections.  In  a  concluding 
chapter  the  writer  sums  up  the  estimated  minimum  quantity  of  ore  available  at 
the  seyeral  localities,  and  compares  it  with  the  quantity  of  pig-iron  represented  in 
the  present  iron  imports  of  New  South  Wales  and  Australasia  as  a  whole,  according 
to  the  estimate  of  Mr.  Coghlan,  the  Government  statistician.  The  result  is,  he 
considers,  to  show  that  there  is  sufBcient  iron  ore  in  sight  in  New  South  Wales  to 
produce  all  the  iron  required  by  the  various  colonies  of  Australasia  for  many  years. 

Explorations  on  the  Main  Watershed  of  British  New  Guinea.— An 

interesting  account  of  a  Government  Expedition,  lately  carried  out  across  the  main 
range  of  the  eastern  part  of  British  New  Guinea,  was  given  before  the  Queensland 
Branch  of  the  Royal  Geographical  Society  of  Australia  in  April  last  by  Sir  Francis 
Winter,  chief  judicial  officer  in  the  possession.  The  expedition  is  said  to  have 
been  in  charge  of  Dr.  J.  A.  Blayney,  Captain  J.  R.  Barton,  and  Mr.  A.  E.  English, 
bat  Sir  F.  Winter  seems  to  have  accompanied  the  party,  which  set  out  from 
Cheshnnt  bay  on  September  2,  apparently  in  1900,  but  the  year  is  nowhere 
stated.  Its  object  was  to  endeavour  to  secure  the  arrest  of  some  men  of  the 
Puneabnru  and  Dorevaida  tribes,  who  were  implicated  in  an  attack  on  the  village 
of  Merani,  near  Sandbank  bay ;  and  then  to  travel  eastwards  to  the  Eeveri  valley, 
which  had  been  reached  earlier  in  the  year  from  Cloudy  bay  by  Dr.  Blayney  and 
Mr.  English.  The  main  village  of  Puneaburu,  which  lies  at  a  height  of  about 
2300  feet  on  the  first  high  range,  was  reached  from  the  south  on  September  9,  but 
was  found  to  be  deserted.  It  was  defended  by  a  stockade  and  three  tree-houses. 
These  latter  are  constructed,  Sir  F.  Winter  says,  solely  for  purposes  of  defence,  and 
the  height  at  which  they  are  placed  above  the  ground  is  often  over-estimated, 
probably  never  exceeding  some  60  feet.  No  attempt  seems  ever  to  be  made  to  cut 
down  the  trees,  such  a  proceeding  being  btated  by  the  people  on  one  occasion  to 
be  quite  contrary  to  native  customs.  A  Dorevaida  village  was  next  visited  and 
found  to  be  unenclosed  by  a  stockade,  the  people  apparently  trusting  to  the  awe 
inspired  by  their  prowess.  They  had,  however,  dtserted  their  village,  though 
three  men  of  the  tribe,  as  well  as  three  of  the  Puneaburu  men,  were  captured 
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during  the  stay  of  the  expedition  in  the  neighbourhood.  They  are  now  under- 
going sentence  at  Port  Moresby,  having  had  their  queues  cut  off — this  giving  the 
authorities  a  hold  over  prisoners,  as  the  possession  of  the  hair  is  thought  to  give 
the  possessor  a  power  of  bewitching  the  original  owner.  The  party  now  proceeded 
eastward  along  the  crest  of  the  Puneaburu  range,  through  frequent  mist  and  rain. 
The  whole  country  was  forest-clad,  involving  incessant  labour  in  cutting  a  track, 
while  constant  ascents  and  descents  were  necessary.  The  highest  point  reached 
was  about  4500  feet  above  sea- level.  On  September  29  an  open  country  was 
reached,  and  friendly  relations  established  with  a  village  of  the  Akaude  tribe,  who 
are  at  constant  enmity  with  the  Puneaburu  and  Dorevaida  tribes,  as  well  as  their 
northern  neighbours.  It  was  found  that  the  main  water-parting  had  been  crossed, 
the  rivers  now  flowing  north,  apparently  to  the  Musa,  first  explored  by  Sir  W. 
Macgregor  in  1895.  Of  these  the  Adau  and  Domara  (both  of  which  were  heard  of 
by  Sir  W.  Macgregor  as  branches  of  the  Musa)  seem  to  unite  to  form  the  eastern 
branch  of  that  river.  A  map,  constructed  by  Captain  Barton,  accompanies  the 
paper,  and  shows  the  Adaua  as  flowing  south-west  from  the  south  side  of  Mount 
Suckling,  and  after  traversing  the  Eeveri  valley,  turning  abruptly  north  through  a 
deep  gorge  in  the  Mount  Suckling  range.  This  will  not,  therefore,  constitute  the 
main  divide,  as  has  hitherto  been  supposed.  This  is  placed  some  12  miles  north 
of  Cloudy  bay,  its  elevation  being  here  only  2300  feet.  As  before  stated,  however, 
the  Puneaburu  range,  on  which  Mount  Clarence  is  thought  to  lie,  is  considerably 
higher. 

POLAB  SEeiONS. 

Peary's  Work  in  1900  and  1901. — We  have  been  favoured  by  the  secretary 
of  the  Peary  Arctic  Club  with  copies  of  letters  sent  home  last  autumn  by  the 
explorer,  describing  in  outline  the  operations  of  his  expedition  from  May,  1900,  to 
the  date  of  the  arrival  of  the  JSrtc  in  the  summer  of  1901.  On  May  4, 1900,  Peary, 
having  sent  back  two  natives  he  had  with  him  fiom  Cape  Britannia  (Cape  North), 
continued  along  the  Greenland  coast  with  Henson  and  one  Eskimo,  reaching 
Lockwood^s  farthest  on  May  8,  Cape  Washington  tbe  next  day,  and  the  northern 
extremity  of  the  land  on  May  13,  in  83°  39'  N.,  30°  20^  W.  It  was  after  the 
northward  advance  to  83°  50'  N.  that  the  route  was  continued  along  the  coast,  the 
turning  point  being  approximately  in  83°  N.,  25°  W.,  where  dense  fog,  accompanied 
by  a  severe  storm,  made  a  further  advance  impossible.  On  the  return  open  water 
was  met  with  off  various  capes,  rendering  progress  precarious  at  times.  The 
animals  shot  or  seen  during  the  journey  included  musk-oxen,  bears,  a  hare,  a  wolf, 
seals,  and  ptarmigan.  Peary  reached  Fort  Conger  on  June  10,  and  found  that 
during  his  absence.  Dr.  Dedrich  had  secured  a  number  of  musk-oxen  and  seals, 
established  caches,  and  brought  up  stores  from  the  south.  During  the  summer  and 
autumn  hunting  was  prosecuted  in  various  directions,  and  was  resumed  again  in 
the  early  part  of  1901,  much  of  the  winter  having  been  spent  in  igloos,  built  in  the 
vicinity  of  the  game  killed  in  various  localities.  The  start  north  was  delayed, 
owing  to  the  symptoms  of  anaemia  manifested  by  all  the  party,  and  when,  on  April 
5,  Peary  finally  left  Fort  Conger  with  Henson  and  an  Eskimo,  it  soon  became 
evident  that  the  condition  of  neither  men  nor  dogs  was  such  as  to  admit  of  a 
possibility  of  reaching  the  pole.  Peary  turned  on  reaching  Lincoln  bay,  and  having 
joined  the  rest  of  the  expedition,  the  entire  party  moved  south  on  April  17,  soon 
getting  news  of  the  Windward,  which  Peary  reached  at  Payer  harbour  on  June  6. 
The  ship  was  pawn  free  of  the  ice  on  July  3,  and  steamed  across  to  Lyttelton 
island,  afterwards  prcceediDg  to  Whale  sound  before  the  arrival  of  the  Erik, 
Peary  hoped  to  explore  the  western  side  of  Ellesmere  Land  during  tbe  autumn, 
and  in  the  winter  to   collect  a  large  quantity  of  dog-food  at  Cape  D'Urville, 
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pashiQg  on  ia  the  spring  via  Fort  Conger  to  a  point  on  the  North  Grinnel-land 
coMMt,  and  theDce  due  north. 

^ropoied  Expedition  to  the  Northern  Magnetic  Pole.— An  expedition 

ia  being  organized  in  Gbristiania  for  the  accurate  determination' of  the  present 
position  of  the  northern  magnetic  pole,  discovered  by  Sir  James  Ross  in  Boothia 
Felix  in  1831.  Ita  leader  is  to  be  Captain  Roald  Amundsen,  who  accompanied 
the  Belgian  Antarctic  Expedition  of  1897-99  as  first  officer,  and  is  well  qualified 
for  the  task  by  his  training  both  as  a  seaman  and  as  a  magnetician.  Last  summer 
he  made  an  experimental  trip  to  the  north  in  the  Norwegian  whaler  Ojoa.  It  is 
uncertain  whether  the  expedition  will  start  during  the  present  year  or  in  1903. 

Azrival  of  the  ''Ditoovery'*  at  Lyttelton,  N.Z.— The  arrival  of  the 

Discovery  at  Lyttelton,  N.Z.,  at  midnight,  November  28,  has  been  announced. 
The  ship  had  entered  the  pack-ice  in  lat.  63*5°,  long.  141°  £.,  but  pressure  of  time 
pi«Tented  a  thorough  investigation  of  the  ice.  Interesting  collections  have  been 
tnade,  and  a  party  landed  on  Macquarie  island  for  a  few  hours,  obtaining  some  live 
penguins  and  their  eggs,  as  well  as  some  sealF.  The  Discovery  is  said  to  have 
behaved  admirably  in  rough  weather.  The  small  leak  which  had  developed  itself 
oeceesitated  the  ship's  going  into  dry  dock  for  caulking,  but  this  proving  ineffectual, 
the  steel  bow-plates  were  removed,  and  the  cause  of  the  leak  discovered  in  some 
rivet  boles  which  had  been  bored  through  the  sheathing  and  planking.  The  defect 
has  now  been  made  good,  and  it  was  expected  that  the  voyage  would  be  continued 
on  December  21.    All  on  board  were  in  excellent  health  and  spirits. 

The  German  Antarctic  Expedition.— The  Times  correspondent  at  Gape 

Town   announced  the  arrival   there  of    the   German  antarctic   ship    Gattss  on 

XoYember  23.    This  date  was,  we  believe,  somewhat  later  than  that  put  down  in 

the  programme  of  the  voysge  for  arrival  at  Cape  Town,  but  in  spite  of  this  the 

'▼oyage  seems  to  have  been  very  successful,  the  soundings  and  other  scientific 

observations  having  already  given  valuable  results.    On  reaching  the  Cape  Verde 

islands  about  the  middle  of  September,  Dr.  von  Drygalski  despatched  a  £rst 

official  report  on  the  progress  of  the  expedition  to  the  Ministry  of  the  Interior, 

and  it  has  been  since  communicated  to  the  public  and  printed  in  such  journals  as 

J^etermanns  Mitteilungen  and  the    Verhandlungen  of  the  Berlin   Geographical 

Society.    Down  to  the  arrival  at  the  Cape  Verdes  the  weather  had  been  entirely 

free  from  disturbances,  and  with  the  exception  of  a  few  hours  near  Madeira,  the 

ship  had  proceeded  under  sail  only.     As  a  sailer  the   Gauss  proved  somewhat 

jilower  than  had  been  hoped,  even  under  a  brisk  breeze,  7  knots  being  the  maximum 

speed  yet  attained.    This  may,  it  is  thought,  be  due  to  the  heavy  load  carried, 

and  also  to  the  fact  that  the  hull  had  become  somewhat  foul.    The  ship  left  the 

Elbe  on  August  15,  sighted  Madeira  on  the  30th,  but  did  not  enter  port,  and 

dropped  anchor  in  Porto  Grande,  SSo  Vicente,  on  September  11.    The  scientific 

work  commenced  with  the  installation  and  testing  of  the  various  instruments. 

Successful  soundings  were  carried  out  on  the  Josephine  bank,  giving  as  a  result 

487  metres  (266  fathoms)  in  37°  0'  N.,  14°  4'  W.,  and  2490  metres  (1361  fathoms) 

in  36°  42'  N.,  14°  5'  W.    Meteorological,  physical,  and  biological  observations  had 

tlso  been  commenced,  and  the  stay  at  Porto  Grande  was  utilized  for  the  careful 

determination  of  the  amount  of  deviation   on   the    Oauss,  while  a  pendulum 

observation  and  geological  and  anthropometrical  researches  were  carried  out  on 

shore.    As  regards  the  future  work  of  the  expedition,  a  third  official  statement 

has  been  issued  in  Germany,  from  which  we  gather  the  following  additional 

•details.     It  has  been  found  necessary  to  charter  a  steamer  to  convey  from  Sydney 

to  Kerguelen  the  dogs — procured  at  Vladivostok  and  presented  to  the  expedition 

by  a  German  commercial  agent — the  coal-supply  (from  New  Zealand)  to  replenish 
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the  stock  consumed  during  the  voyage  out,  and  two  scientific  members  of  the 
Kerguelen  scientific  station.  This  vessel,  which  left  Sydney  on  October  12,  will 
await  the  arrival  of  the  Ghitus  at  Kerguelen  and  bring  back  the  latest  intelligence 
as  to  the  course  of  the  voyage.  The  work  at  the  Kerguelen  station  will  be  carried 
on  until  March  1,  1903.  International  co-operation,  especially  in  the  matter  of 
magnetic  research,  has  been  extended — beyond  the  share  undertaken  by  the  other 
antarctic  expeditions — ^by  the  arrangement  for  observations,  not  only  at  the 
Argentine  station  on  Staten  island,  but  at  other  southern  observatories,  and  even 
on  ships  making  voyages  beyood  the  30th  parallel.  An  important  gap  in  the 
system  has  been  filled  by  the  establishment  of  a  German  station  at  Samoa.  The 
observations  will  be  continued  from  February  1,  1902,  to  March  1, 1903.  The 
total  estimated  expense  of  the  expedition  has  been  considerably  added  to  since 
the  first  estimate  of  £60,000  (apart  from  the  Kerguelen  station)  was  made.  It  is 
now  reckoned  at  £75,000. 

GEKSSAL. 

The  'Oeographioal  Teacher.'— The  first  number  of  the  QeographicaX  Teacher, 
the  issue  of  which  was  recorded  in  the  Journal  for  November,  gives  good  promise 
that  the  magazine  will  prove  of  real  value  to  the  teachers  of  geography  as  a 
means  of  intercommunication  for  the  exchange  of  ideas,  and  ventilation  of 
difficulties  met  with  in  the  work  of  improving  the  status  of  geographical  educa- 
tion in  this  country.  In  an  introductory  statement  explaining  the  objects  held  in 
view  by  its  promoters,  Mr.  Freshfield  once  more  dwells  on  the  need  that  exists  for 
such  an  improvement,  though  he  sees  encouraging  signs  that  we  are  at  last  on 
the  way  to  this  end.  Among  the  articles  which  deal  with  special  aspects  of  geo- 
graphical teaching,  the  following  may  be  specially  mentioned.  Mr.  T.  G.  Hooper 
describes  in  turn  the  various  methods  which  have  been  introduced  with  success  in 
Germany,  all  of  which,  he  thinks,  ought  to  be  present  to  the  mind  in  preparing 
the  simplest  course  of  lessons  in  geography.  Mr.  Andrews  shows  the  use  that  may 
be  made  of  maps  for  the  purpose  of  correlating  facts,  the  connection  of  which  may 
not  be  obvious  to  the  student  at  first  sight,  such  as,  e,g,,  the  rainfall  of  Africa  and 
the  main  features  of  its  vegetation.  Dr.  Herbertson  insists  on  the  importance  of 
the  study  of  the  world  as  a  whole  as  well  as  of  the  home  district,  pointing  out  the 
four  principal  distributions — configuration,  climate,  vegetation,  and  occupations  of 
men,  which  must  be  studied  in  their  broad  outlines  if  geography  is  to  be  truly  educa- 
tive. An  outline  of  the  first  of  these  distributions  is  given  as  a  first  instalment. 
Miss  J.  B.  Reynolds  discusses  the  objects  to  be  aimed  at  in  the  organization  of  school 
excursions,  and  describes  those  which  she  has  been  able  to  carry  out  while  teaching 
in  an  intermediate  school  at  Cardiff,  as  well  as  one  to  the  Lake  District  organized 
in  1900  in  connection  with  the  Girls'  High  School  at  Kendal.  Mr.  F.  J.  Wilkinson 
examines  some  recent  examination  papers  in  geography,  and  shows  how  far  they 
still  are  from  helping  to  call  out  the  pupil's  intelligence  and  reasoning  powerp, 
mere  "  memory  questions "  still  forming  a  preponderating  proportion  of  those  set 
at  such  examinations  as  the  Oxford  and  Cambridge  Locals,  that  of  the  College  of 
Preceptors,  and  the  Military  Entrance  examination.  This  is  sufficient  to  show 
that  a  good  beginning  has  been  made,  and  it  is  to  be  hoped,  as  Mr.  Freshfield  says, 
that  the  interest  in  the  subject  is  sufficient  to  produce  a  body  of  capable  contributors 
and  interested  readers  such  as  may  justify  the  continuance  of  the  undertaking. 

Fonnula  for  River-cnrreiitt.    ^ratnni. — In  the  note  in  the  November 

number  of  the  Journal  on  Herr  Siedek's  improved  formula  for  the  rate  of  currents 
in  rivers,  a  mistake  occurs  in  the  fundamental  equation  for  the^speed  of  a  normal 
stream.    In  the  denominator  of  the  fraclion  ^B  should  read  %/B. 


OBITUARY. 

Edward  John  Eyre. 

Tmlut  survivor  of  the  intrepid  bsnd  of  explorers  who,  in  the  middle  decades  of  the 
aineteeoth  century,  begiiD  to  throw  light  on  the  vast  ioteiior  of  the  AusLraliao 
oonlinent  has  jiftssed  away  in  the  person  of  Edward  John  Eyre,  who  died  at 
Walreddon  Manor,  Tavistock,  on  November  30  last.  Born  in  1815,  Mr.  Eyre  had 
reached  the  adTsnceJ  age  of  eighty-six,  and  so  long  a  titne  had  passed  since  the  date 
whioh  brought  his  tiaroa  prnmiDetitly  before  the  public  that  maoy 


of  the  e 


pvobablf  have  been  surprised  to  learn  that  the  early  Anatralian  explorer  had  so 
far  oatlived  all  bis  contemporaries  as  to  see  the  opening  of  the  twentieth  century. 
Tha  latter  years  of  his  life  bad  been  spent  in  retirement  at  Lis  country  home  In 
Devooabire. 

Edward  John  Eyre  was  the  son  of  the  Rav.  Anthony  Eyre,  a  Yorkshire  olergy- 
Dun,  and  was  educated  at  Louth  and  Sedbergb  Grammar  Schools.    At  the  age  uf 
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seventeen  he  went  out  to  seek  bis  fortune  in  Australia),  devoting  himself  first  to 
sheep-farming  in  New  South  Wales,  and  afterwards  to  the  transport  of  stock  from 
that  colony  to  the  then  newly  opened  tracts  of  South  Australia.  Here  he  settled  for 
a  time  on  the  lower  Murray  river,  at  a  period  when  the  attention  of  the  colonists 
was  eagerly  directed  to  the  possibility  of  the  existence  of  tracts  of  pastoral  country 
beyond  the  inhospitable  zone  which  bounded  the  Adelaide  district  on  the  north  and 
west.  It  was  imagined  that  a  route  might  be  discovered  leading  to  the  pastoral 
districts  west  of  the  Great  Australian  bight,  the  country  bordering  which  was  then 
absolutely  unknown.  Mr.  Eyre,  however,  was  of  opinion  that  a  search  towards  the 
north  was  more  likely  to  lead  to  good  results,  and  on  being  placed  in  command  of  an 
expedition  (1840),  his  first  efforts  were  directed  to  this  quarter  of  the  compass.  They 
all  proved  fruitless,  the  advance  being  stopped  by  the  desolate,  mud-fringed  shores 
of  Lake  Torrens,  and  the  explorer  determined  to  change  his  plans  and  make  one 
more  attempt  in  a  westerly  direction  along  the  shore  of  the  great  bight.  On  this 
hazardous  enterprise  he  was  accompanied  only  by  one  other  white — a  faithful 
servant  who  had  been  his  factotum  on  the  expedition — and  three  native  boys,  the 
rerit  of  the  party  being  sent  back  to  Adelaide. 

The  hardships  encountered  by  Mr.  Eyre  in  this  first  plunge  into  the  unknown 
deserts  between  South  and  Western  Australia  have  had  few  parallels  in  the 
history  of  exploration.  Water  was  met  with  at  rare  intervals  and  small  quantity 
among  the  Modhilli  which  occasionally  vary  the  desolate  surface  of  the  country, 
and  the  transport  of  the  impedimenta  across  the  wide  intervening  spaces  was,  in 
the  enfeebled  condition  of  the  horses,  almost  beyond  the  powers  of  the  small 
company.  When  little  more  than  half  the  distance  to  King  George's  sound  had 
been  traversed,  and  the  party  was  thus  far  from  all  hope  of  relief,  a  catastrophe 
occurred,  which  left  the  leader  with  one  native  boy  and  practically  no  resources, 
600  miles  from  the  nearest  settlement.  This  was  the  murder  of  his  white  com- 
panion by  two  of  the  natives,  and  the  desertion  of  these  with  the  greater  part  of 
the  supplies.  For  some  time  Mr.  Eyre  and  his  one  companion  pushed  on,  killing 
the  horses  at  Intervals  and  supporting  themselves  on  the  flesh,  imtil  at  last  provi- 
dentially relieved  by  a  French  whaler,  which  happened  to  be  cruising  in  the  bight ; 
the  remainder  of  the  route  to  King  George's  sound  being  then  safely  accomplished. 
An  account  of  this  and  earlier  journeys  was  given  in  the  thirteenth  volume  of  the 
Society's  Jwrnal^  and  more  in  detail  in  a  work  entitled  '  Journals  of  Expeditions  of 
Discovery  into  Central  Australia  and  overland  to  King  George's  Sound  in  1840-41.' 

With  this  memorable  Journey  Mr.  Eyre's  geographical  work  ceased,  and  the 
remainder  of  his  career  can  only  be  briefly  touched  upon.  After  holding  the 
post  of  resident  magistrate  and  protector  of  natives  on  the  Murray  river  for  a 
time,  he  returned  to  England  in  1845,  and  received  various  colonial  appointments, 
ending  with  that  of  Governor  of  Jamaica  in  1864.  Into  the  history  of  the  stormy 
events  connected  with  his  governorship  we  cannot  enter.  For  his  conduct  in  the 
suppression  of  the  Negro  insurrection  he  was,  as  is  well  known,  brought  to  trial  on 
his  return  to  this  country,  but  was  acquitted  by  the  Grand  Jury,  and  retired  on  a 
pension  in  1864.  For  his  great  Australian  journey  he  had  received  the  Founder's 
medal  of  our  Society  in  1843,  and  had  been,  since  the  death  of  Sir  Henry  Bawlinson, 
the  oldest  surviving  recipient  of  the  honour. 


Dr.  John  Stopford  Taylor. 

Dr.  J.  S.  Taylor,  who  died  at  his  residence,  6,  Grove  Park,  Lodge  Lane,  Liverpool, 
on  November  11,  I'JOl,  in  his  eightieth  year,  was  one  of  our  oldest  members, 
haviDg  joined  the  Society  as  far  back  as  1854.    He  had  long  been  known  and 


MKITINQS  OF  TH£  ROYAL  GEOGRAPHICAL  SOCIETY,  SESSION  1901-1902.  101 


in  Liverpool,  in  which  city  he  was  formerly  medical  oflBcer  of  health,  and 
an  mrdent  pioneer  of  Fanitary  reform.  Although  rarely  able  to  att'eixl  ks  meetings, 
he  took  a  warm  iDterest  in  everything  connected  with  the  Society,  tVongh  he  had 
for  some  time  been  in  failing  health.  For  some  yearn  previous  to  iB75  he  had 
represented  St.  Anne^s  Ward  on  the  Liverpool  City  Council. 


CORRESPONDENCE. 


<* Ancient'*  Geography. 

Is  the  latest  edition  of  the  Admiralty's  « South  American  Pilot,'  part  i.,  1893,  I 
find  (p.  249)  the  following  description  of  the  most  thickly  populated,  richest,  most 
fertile  and  productive  province  of  the  Argentine  Republic  : — 

*'The  south  bank  of  the  Kio  de  la  Plata  is  low,  uniform,  and  uncultivated  ;  the 
only  objects  visible  from  the  offing  are  groups  of  tree.^,  which  are  scattered  along 
the  coast,  rendering  the  navigation  near  it  difficult.  This  coast  is  the  termination 
of  the  pampas  of  Buenos  Aires,  immense,  monotonous  plains,  resembling  the 
deeerta  of  Africa,  which  extend  to  the  chain  of  the  Cordilleras,  420  miles  to  the 
westward.  The  only  vegetation  is  an  occasional  ombu  tree,  the  only  large  tree 
which  grows  in  the  pampas ;  it  attains  a  height  of  40  to  50  feet.  There  is  no 
irater  but  that  from  the  marshes,  and  the  only  occasional  inhabitants  are  a  miser- 
able tribe  of  Indians,  who  sometimes  visit  the  coast  for  pillage.  The  great 
qnantity  of  salt  which  is  everywhere  found  on  the  soil  renders  this  country 
uninhabitable." 

G.  E.  C. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1901-1902. 

Second  Ordinary  Meeting^  November  25,  1901. — Sir  Clements  Markham, 

K.C.B.,  President,  in  the  Chair. 

Elections  : — Alexander  V.  Adiassewich  ;  Captain  Arthur  Charles  Aglionhyj  Zrd 
BaiU  Connaught  Bangers ;  John  Gregory  Apear ;  Frederick  James  Bahb^  B,Sc, ; 
Bobert  Edward  Bateman ;  T.  A,  V.  Best,  B.C. A,  Administration;  Neptune 
Blood ;  James  D.  Bourchier ;  Montgomerie  Boyle  ;  Bev,  Frederick  Brown  ;  Captain 
Clarence  Dalrymple  Bruce,  Duke  of  Wellington's  Begirnent ;  Alfred  F,  Carrier  ; 
BaeU  S.  Cave,  C.B, ;  David  Paine  Clark ;  Oerald  C.  Clark ;  Colonel  J.  Collin^ 
ton,  C.B,,  Northampton  Begirnent ;  Fergus  Donovan ;  James  H,  Earls,  M,D., 
L,8.A. ;  William  Bateman  Fairbaim  ;  William  Vere  Beeve  Fane  ;  David  Ferguson, 
M.1.M,E.  ;  O.  E,  Franklin  ;  Edward  Wollaston  Fritchley ;  Harry  Bryant  Green ; 
WiUiam  Hakes;  B,  W,  Hamilton;  Sydney  Herbert;  Lieut.  Jessop  Arthur  Grey 
Hviton  ;  AUeyne  Ireland ;  T.  N  Kelyna>ck,  M,D.,  M,B,C.P. ;  Arthur  Barton  Kent ; 
Hermann  Karl  Wilhelm  Kumm ;  Herbert  Bowe  Leetham ;  Major  Leonard ;  Bev, 
Thomas  Lewis ;  John  Livingstone ;  B,  Popham  Lobb ;  Lionel  William  Lyde ; 
Maurice  Marsden ;  Alfred  Ed.  Woodley  Mason  ;  George  Torrance  Milne  ;  Caj>tain 
B.  H.  Monck-Mason,  Boyal  Munster  Fusiliers ;  Dr.  E.  Bice  Morgan ;  Henry 
Mdvil  Napier ;  Anthony  Nicholl ;  Alwyn  Parker ;  W.  Coulson  Parkinson, 
L.C.C.;  Bobert  Wm.  Partridge;  Jas.  Bruce  Pearson,  Commr.  B.LS.  Nav.  Co.  ; 
Chas.  Pobee ;  Hesketh  Prichard ;  Cornelius  Edward  Probyn ;  Gilbert  Purvis ; 
Bev,  Jno,  Bremner  Purvis ;  Alex.  Hamilton  Bice ;   Wm.  Hugh  Biley-Pearson ; 
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Eohert Dawsoi^ tt'udolf,  M.D,  Edin,,  M.R.CP.  Lond.;  Captain  Upton  Buxton; 
Harold  Ses^idnsyF.B.  C,  V,S,,  Veterinary  Surgeon  in  employ  of  British  War  Office ; 
Emilio  SHyittri;  Charles  T,  Spencer;  James  Stuart,  M.A.;  Captain  F,  A, 
Tighe,  Jt.S^A. ;  Paul  Bobinson  Tinyley ;  Bobert  WooUey  Walden ;  Gerard 
Anstrttthir  Wathen,  B.A. ;  Louis  Webb ;  Dr.  A.  G.  Wels/ord,  M,D. ;  Alfred 
John  'West ;  Henry  St.  John  Wileman ;  Herbert  Williams ;  Bev.  James  WoJ/enden, 
B.D, ;  ,'Gaptain  M.  E.  Willoughby,  2nd  Bengal  Lancers,  D.A.A.G,  Bengal 
Cp/niiand;  Sub-Lieut,  Jno.  George  Wood,  R.N.B.,  Navigating  Officer,  White 
I  StfiY  Line;  Percy  Wyndham,  B.A.,  Indian  Civil  Service. 


•  • 


•  •• 

•  •• 


HONOBABY  CORBESPOMDINO  MEMBER. 

Captain  Ernesto  de   Vasconcellos  (^Secretary  of  the  Geographical  Society  of 
Lisbon). 

The  Paper  read  was : — 

*•  A  Fourth  Journey  In  Persia,  1897-1901."    By  Major  Molesworth  Sykea. 
Dr.  Yaughan  Coroish  exhibited  a  ciaematograph  representation  of  the  Severn 
bore. 


Third  Ordinary  Meeting,  December  9,  1901. — Sir  Clements  Markham, 

K.C.B.,  President,  in  the  Chair. 

ELECTiovB.—Bobert  L.  Barrett,  B.A. ;  Clement  Cyril  Carter,  B.A. ;  Bev.  Eyre 
Chatterton  ;  John  Charles  Codrington  Coxhead;  Bobert  Alexander  Carrie ;  Francis 
Druce,  M.A.,  Oxon.,  F.B.  Met.  Soc. ;  Bev.  George  William  Hanford,  M.A.  Camb.; 
Lieut.-Colonel  J.  Hayes-Sadler,  H.B.M.  Consul- General,  SomalUand;  Bev.  J. 
Jeffrey  Johnstone;  Charles  McKinnon ;  Mark  F.  Miller;  Joseph  J.  Nunan; 
Colonel  Gordon  Ponsonby ;  Frederick  Schlusser ;  Philip  Hamelton  Selby ;  Arthur 
Senior ;  Clarence  Gilbert  Wood. 

TiiK  *•  Discovery  ; "  the  late  Edward  John  Eybb. 

The  President  said :  I  think  we  must  congratulate  ourselves  on  the  very 
successful  voyage  of  the  Discovery,  which  arrived  at  Lyttelton,  New  Zealand,  ten 
days  ago.  She  made  up  entirely  for  the  loss  ot'  time  in  the  Atlantic ;  for  the 
Discovery  is  a  ship  for  bad  weather  and  heavy  seas,  and  is  not  so  well  adapted 
for  the  calms  of  the  equator  and  trade  winds.  She  not  only  made  a  very  rapid 
voyage,  but  also  succeeded  iu  taking  deep-sea  soundings  and  making  a  complete 
series  of  magnetic  obsorvationB.  Our  explorers  are  now  about  to  enter  the 
Antarctic  sea  on  a  perilous  but  very  important  service.  It  only  remains  for  us  to 
send  them  out  next  summer  a  relief  ship.  This  is  absolutely  necessary.  It  has 
been  very  hard  work  to  collect  the  funds  for  it,  and  it  is  still  hard  work ;  but  it 
has  to  be  done,  and  I  think  I  can  promise  you  that  it  shall  be  done. 

We  must  for  one  moment  refer  to  the  loss  of  the  father  of  our  Gold  Medallbta, 
the  late  Mr.  Eyre,  who  died  at  a  good  old  age.  It  was  before  most  of  us  were  born 
that  the  great  Australian  explorer  made  that  wonderful  journey  from  Adelaide  to 
King  George's  Sound.  It  was  only  about  three  years  ago  that  I  received  a  letter 
from  him,  thanking  me  for  the  invitation  to  meet  some  of  the  premiers  of  the 
colonies — colonies  which  he  once  knew  so  well,  and  which  siill  remember  him; 
and  it  was  only  about  a  fortnight  before  he  died  that  his  wife  sent  us  a  photo- 
graph of  our  venerable  Gold  Medallist,  who  has  now  passed  away  at  the  age  of 
eighty-six. 

The  Paper  read  was ; — 

**  The  Glaciers  of  Kangcheujunga."     By  Douglas  W.  Freshfield,  Esq. 
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AddUUmi  io  ike  Library. 
Bj  SDWABD  HEAWOOD,  M.A.,  LArorian,  B.a.8. 

following  abbreTiAtiofia  of  noxam  and  the  adjeoUyei  deriyed  fifom  them  aie 
employed  to  indioate  the  ■onroe  of  artiolee  from  other  pnblioationa.  Ckographioel 
nflunee  are  in  each  caee  written  in  ftdl : — 


Mag.  =  Magarine. 

Mem.  s  MemoiiB,  Mtooixee. 

Met.  =  MeteorologioaL 

P.  =  Pxooeedingt. 

B.  =  Boyal. 

Bey.  =  Beyiew,  Beyne. 

8.  s  Sooiety,  Sooi^^,  Belikab. 

Sitib.  =  Sitzongsbericht. 

T.  =  Tranflactions. 


A.  s=  Academy,  Aoademie,  Akademie. 
Abih.  s  Abhandlnngen. 
/^^n-  =  Annals,  Ann^lfify  Annalen* 

B.  s  Bulletin,  Bollettino,  Boletim. 
Oom.  s  Oommeroe. 

0.  Bd.  =  Oomptee  Bendoe. 
BMk.  =  Brdkonde. 

Q.  s  Geogiaphy,  Geogiaphie,  G^eogxalla. 
Gca.  s  GtoeeIle(UKaft. 

1.  s  Inrtitnte,  InBtitntion.  j    V.  =  Yerein. 

Is.  s  Isyeetiya.  i   Verb.  =  Yerhandlnngen. 

J.  s  Jonznal.  W.  =  WlBsensohaft,  and  oomponndi. 

k.  V.  k.  =  kaiBerlioh  nnd  kSniglioh.  Z.  =  ZeitsohrifL 

H.  ss  MitteOnngen.  ,    Zap.  =  Zapitki 

On  account  of  the  ambignity  of  the  words  oetaw,  quarto^  etc.,  the  sise  of  books  ia 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  coyer  in  inches  to  the  nearest 
hsif-inoh.    The  sise  of  the  Journal  is  10  x  6^. 

A  salettion  of  the  works  in  this  list  will  be  notieed  elsewhere  in  the  **  JonmaL** 

EUBOPE. 

AdriAtie  Sea.  VierUljahrahe/te  Q.  UrUerrieht  1  (1901):  30-36.  Lnksoh. 

Daa  Seeboden-Belief  des  Adriatiscben  Meeres.  Yon  Prof.  J.  Laksch.  With 
Map, 

AnsEtria— Alps.         Viertdjahrshe/te  G.  UrUerHcht  1  (1901) :  17-30.  OiannonL 

Der  historische  Atlaa  der  osterreichlBohen  AlpeDl&nder  und  die  Grandkartenfrage. 
Von  Dr.  0.  Giannoni. 

Austria — Dolomites.  Knndt. 

Sngadin-Ortler-Dolomiten.     Yon   Theodor  und  Maud  Wundt.  Zwoite  Auflage. 
Stuttgart:  Greiner  und  Pfeiffer.     (Not  dated.)     Size  11  x  7^,  pp.  27t>.     IlluttrU' 
tianB. 
One  of  the  profusely  illustrated  records  of  mountain  climbing  occasionally  issued 
under  the  auspices  of  the  continental  Alpine  clubs. 

A«0tria— Bilesia.  Fox. 

I>a8  Gesenke.  £ine  Passstudie.  Yon  Dr.  Robert  Fox.  Festschrift  des  Geograph. 
Seminars  der  UniversitUt  Breslau  zur  BegrUssung  des  XIII.  Deutsohen  Geo- 
^rapbentages.    Pp.  178-189.    Breslau,  1901.     Size  9^  x  6^^. 

On  a  celebrated  pass  through  the  mountains  of  Silesia. 


X>ie  Meteorologie  yon  Wien  nach  den  Beobacbtungen  an  der  K.  K.  Meteorolog- 
iBcben  Central-Anstalt  1852-1900.  Yon  Julius  Hann.  Wein,  1901.  Size  12^  x  9|, 
pp.  62. 

jl^niLbe — ^Iron  Gate.  Eyth. 

XVII.'-XIX.  Jdhretb.  (1898-1900)  Wiirttemberg.  V.  Handelsg,  (1901)  :  3-31. 
XMe    Sprengung  des  Eiserncn  Thors  und  die  freie  Donauschiffahrt.    Yon  M.  y. 
Bytb. 

Sxixope— Military  Oeography.  Dentser. 

Topograpble  der  Feldziige  Robert  Guisoards  gegen  dus  byzantinische   Keioh. 
"Von  S>r.  Bemhard  Dentzer.     Festschrift  dea  Geograph.  Seminars  der  Universitat 
Breelau  zur  Begriissung  des   XIII.   Deutschen  Geographentages.     Pp.  82-121. 
Breslau,  1901.     Size  9^  x  6^. 
The  campaign  was  undertaken  in  the  year  1081. 
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Switierland.         Jahrh,  Sohweiz.  Alpendub.  86  (1900-1901) :  210-232.  Diibi. 

Bergreisen  und  Bergsteigen  in  der  Sohweiz  yor  dem  19.  Jahrhundert.  Von  Dr. 
H.  DubL     With  lUtutrationt. 

Switierland.  Le  Globe,  B.8.0.  Omhse  40  (1901) :  117-134.  Sohenk, 

Les  populations  primitives  de  la  Suisse.    Par  M.  le  Dr.  Alex.  Schenk. 

Switierland— Anthropology.  B.8.  NeuchateloUe  G,  13  (1901) :  5-52.  Schenk. 

Mat^riaux  ponr  Vanthropologie  des  populations  primitiyes  de  la  Suisse.  Par  le 
Dr.  Alexandre  Schenk.     With  lUtutraiions. 

Switierland— Oenava.  Pidonx. 

M^m,  8.  Phyi.  ei  d*Hitt.  Nat.  Genive  83,  Xo.  3  (1900)  :  pp.  68. 
M^moire  sur  la  latitude  de  rObsenratoire  de  Geneve.    Par  Justin  Pidoux. 

Switierland— Olaeier-bnnt        G,Z,  7  (1901) :  459-461.  Siehter. 

Der  Gletschersturz  von  Simpeln  am  19.  Man  1901.    Yon  E.  Riohter. 

Switierland— Lake  of  Geneva.  Le  Globe,  B.8.G.  Genive  40  (1901) :  113-117.         Forel. 
Les  seiches  de  Qen^ve.    Par  M.  le  prof.  Dr.  F.  A.  Forel.    {RAum^.) 

Switierland— Xap.      Le  Globe,  Mem.  ^.G.  Genive  40  (1901):  55-71.  Loehmann. 

La  nouvelle  carte  murale  de  la  Suisse  pour  les  ^coles.  Par  le  Colonel  J.  J.  Loeh- 
mann. 

Turkey— Xaoedonia.     Ixvettiya  Imp,  Ruee.  G.8.  37  (1901) :  79-131.  Bashmakov. 

A  Joumej  in  Macedonia.    By  A.  A.  Bashmakov.     With  Map,    [In  Russian.] 

United  Kingdom- Forestry.  Nineteenth  Century  60  (1901) :  564-578.  Maxwell. 

The  Sad  Plight  of  British  Forestry.    By  the  Right  Hon.  Sir  Herbert  Maxwell. 

United  Kingdom— Ireland— Botany.  Praeger, 

P.R.  IH$h  A.  7  (1901) :  pp.  dxxxviil  and  410. 

Irish  Topographical  Botany.    Compiled  by  R.  L.  Praeger.     With  Maps. 

This  will  be  the  subject  of  a  note. 

United  Kingdom — ^Lake  Distriet.  Bradley. 

^  Highways  and  Byways  in  the  Lake  District."    By  A.  G.  Bradley,  with  Illustra- 
tions by  Joseph  Pennell.    London :  Macmillan  &  Co.,  1901.    Size  8  x  5i,  pp.  xii. 
and  332.    Map  and  IUu8trcUum$.    Price  6s.    Presented  by  the  Publishers. 
This  work  is  concerned  rather  with  the  highways  than  the  byways  of  the  Lake 
District,  and  includes  within  its  purview  much  of  the  outlying  country  not  usually 
embraced  under  that  designation.    Historical  reminiscences  and  sketches  of  the  life 
of  Uie  people  form  a  great  part  of  the  volume.     The  author  is  no  doubt  right  in  sup- 
posing that  by  devoting  his  attention  wholly  to  the  scenic  beauties  of  the  district,  he 
would  fail  in  producing  a  readable  volume,  but  it  may  be  perhaps  thought  that  he  has 
fidlen  into  the  opposite  error,  and  been  too  chary  in  his  descriptions  of  the  romantic 
recesses  of  dale  and  mountain,  an  adequate  knowledge  of  which  cannot  be  gained 
without  leaving  the  highways.    The  illustrations  give  somewhat  free  renderings  of 
the  scenes  depicted,  which  it  would  be  sometimes  hard  to  identify  from  them. 

United  Kingdom^Lanoashire.  Tiddeman. 

P.  Yorksliire  Gecitog.  and  Polyteehnio  8.  14  (1901) :  178-182. 

Notes  on  the  Geology  of  Clitheroe  and  Pendle  Hill.    By  R.  H.  Tiddeman. 

United  Kingdom— Seotland.    8oottish  G.  Mag,  17  (1901) :  399-414.  Cash. 

The  First  Topographical  Survey  of  Scotland.    By  G.  G.  Cash. 
This  is  the  subject  of  a  note  in  the  Journal  for  December. 

United  Kingdom— Tide  Tables.  Harris  and  HavergaL 

Tide  Tables  for  the  British  and  Irish  Ports  for  the  year  1902  :  also  the  times  and 
heights  of  high  water  at  full  and  change  for  the  principal  places  of  the  globe.    By 
Captain  H.  R.  Harris,  ilm.,  and  Commander  A.  Haverga],  R.N.    London :  J.  L. 
■     Potter.    Size  10  x  6.    Presented  by  the  Bydrographer. 

United  Xingdom—Yorkihire.  Baddeley. 

Thorough  Guide  Series.  Yorkshire  (Part  ii.).  West  and  part  of  North  Ridings 
and  all  parts  of  the  country  west  of  the  N.E.  Main  liine,  also  Barnard  Castle  and 
Teesdale.    Ry  M.  J.  B.  Baddeley,  b.a.    Fourth  Edition.    London :  Dulau  &  Co., 
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1901.     Sixe  6}  x  4),  pp.  xvi.  and  152.     Maps  and  Plans,    Price  3«.    Preunted  by 

the  Puhlit/ien, 
This  excellent  guide  has  been  further  improved  in  the  present  edition  by  the 
addition  of  contour^  maps,  on  the  scale  of  }  iuch  to  a  mile,  of  the  chief  tourist  parts  of 
Wbarfedale,  Wensleydale,  and  Swaledale. 

Vaited  Xin^om— Yorkshire.  Hughes. 

P.  Tarkgkire  Geolog.  antl  Polyteehnie  8.  14  (1901):  125-150. 

Ingleboiough.    Part.  L  Physioal  Geography.     By  Prof.  T.  MoK.  Hughes.     Wilh 
IUuMiraiion$. 

IFiixtod  Xiagdom—Yorkshirt.  Xonekmaii. 

P.  Tork$hire  Qeolog.  and  Polyleehnio  8.  14  (1901):  151-158. 
The  glacial  Geology  of  Bradford,  and  the  Evidence  obtained  from  Recent  Ex- 
earatioDs  of  a  Limestone  Track  on  the  South  Bide  of  the  Valley.    By  James 
Monekman,  d.8c.     With  Map. 


Ana — TravsL  Cotes. 

Westward  from  the  Golden  Gate.    By  Annie  Russell  Cotes.     London :  printed 
by  W.  H.  and  L.  Collingridge.    (Xot  dated.)    Size  9  x  7^,  pp.  160.    Maps  and 
lUuitratfons.    Presented  by  the  Author. 
The  privately  printed  account  of  a  tour  in  1885-86  round  Eastern  and  Southern 

Asia,  dealing  principally  with  Japan,  Hong-kong,  Ceylon,  and  India. 

CrnjUuL.  Ferguson. 

The  Ceylon  Handbook  and  Directory  and  Compendium  of  Useful  Information,  to 
which  is  prefixed  a  Review  of  the  Planting  Enterprise  and  Agriculture  of  the 
Colony ;  with  Statistical  Information  referring  to  the  Planting  Enterprise  in  other 
oonntries.  Compiled  and  edited  by  J.  Ferguson.  Colombo  :  A.  M.  &  J.  Ferguson, 
1901.  Size  8}  x  5|,  pp.  Ixvi.  and  1404.  Map,  Plan^  and  Illustrations.  Presented 
bjf  the  Compiler. 

Cmjlmi^  Quart.  J.  Oeol  Soc.  67(1901)  :  198-209.  Parkinson. 

Notee  on  the  Geology  of  South-Central  Ceylon.  By  John  Parkinson.  Size 
8^  X  5|.   Sketch-map  and  Illustrations.    Also  separate  copy,  presented  by  (he  Autlwr. 

Chiaa.  Kopieh. 

Britain's  Trade  with  China.  Bv  H.  Eopsch.  (From  the  Empire  Review^  September, 
1901,  pp.  236-252.)    Size  10  x'  6^^.     Presented  by  the  Author. 

Cauna.  Parker. 

John  Chinaman  and  a  few  others.  By  E.  H,  Parker.  London :  John  Murray, 
1901.  Size  8^  x  5^,  pp.  xx.  and  380.  lllustratiom.  Price  8«.  net.  Presented  by 
ike  Fublisker. 

A  Beries  of  vivid  sketches  of  Chinese  character,  drawn  from  the  writer's  personal 
experience  gamed  during  his  long  period  of  consular  service.  The  book  deserves  to  be 
f«ad  by  all  responsible  in  any  way  for  the  direction  of  European  relations  with  China. 
It  fthedB  a  valuable  light  on  Chinese  methods  and  modes  of  thought,  a  failure  to 
-iQeognize  and  make  allowance  for  which  may  have,  the  author  thinks,  disastrous 
oooae^jnenoes. 

Xalaj  StatM — Kegri  Bembilan.  Campbell. 

Federated  Malay  States.    Annual  Report  on  the  State  of  Negri  Sembilan  for 
the  year  1900.    By  D.  G.. Campbell.    Kuala  Lumpur,  1901.    Size  13}  X  8},  pp. 
10  and  xxii. 
Coffee-growers  had  to  contend  against  low  prices  and  a  plague  of  caterpillars,  and 

the  rice  crop  was  generally  poor.    The  value  of  tin  exported  was  some  25  per  cent. 

higher  than  in  1899. 

Xalftj  States— Pahang.  Clifford. 

Federated  Malay  States.     Annual  Report  of  the  State  of  Pahang  for  the  year 
1900.    By  Hugh  Clifford.    Kuala  Lumpur  :  1901.    Size  13}  x  8},  pp.  22  and  xx. 
The  mining  results  in  1900  are  said  to  be  not  encouraging,  any  development  of  the 

coantxy  from  this  point  of  view  requiring  European  capital. 

lUlay  Statof— Perak.  Walker. 

Perak  Administration  Report  for  the  year  1900.  By  Colonel  R.  S.  F.  Walker, 
aiLO.     Taiping.    Size  13  x  8^,  pp.  (34.    Diagram. 
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lUlay  8tatM~8«lAngor.  Bellleld. 

Selangor  Administration  Beport  for  the?  year  1900.  By  H.  Conway  Belfield. 
Kuala  Lumpur,  1901.    Size  18}  X  8},  pp.  24  and  xzxi?. 

PertU— Aierbayan.  Wood. 

Trade  of  Azerbaijan  for  the  year  1900.  Foreign  Offioe,  Annual  No.  2685, 1901. 
Size  9}  X  6,  pp.  20.    Diagram,    Price  Hd, 

PhiUppino  Iilandi.  

Special  Beport  of  the  United  States  Board  on  Gtoographio  names  relating  to  the 
G^fCraphio  Names  in  the  Philippine  Islands.  Washington :  1901.  Size  9x6, 
pp.  60. 

See  note  in  the  Monthly  Becord  for  December  (p.  620}.] 

Bel  lea.  DeuUohe  KoUmiaUeUting  18  (1901) :  850-351.  Brnehhauon. 

Eine  deutsche  Kohlenstation  im  Boten  Meere.   Von  Major  Karl  von  Bruchhausen. 

Wiih  Mapi. 

On  the  coaling-station  lately  established  on  the  island  of  Kumh,  in  the  Farsan 
group. 

BvssU— 8ib«riA.  National  G,  Mag.  12  (1901) :  817-324.  OroiTenor. 

Siberia.    By  Prof.  Edwin  Grosrenor. 

The  writer  draws  a  vivid  picture  of  the  part  which,  in  his  opinioui  Siberia  is  to  play 
in  the  future. 

Busdaa  Central  AsU.  ZemUvedenie  %  (1901) :  1-26.  Bogoyavlenikj. 

The  Upper  Amu  Darya.    By  N.  Bogoyavlensky.     With  lUuitrationB. 
A  note  on  this  paper  was  given  in  the  December  number  (vol.  xviii.  p.  618). 

SJam— Bangkok.  Carlisle. 

Trade  of  Consular  District  of  Bangkok  for  the  year  1900.  Foreign  Office,  Annual 
No.  2705,  1901.     Size  9}  x  6,  pp.  16.    Price  Id, 

8iam~0biengmai.  Beckett. 

Trade  of  Chiengmai  for  the  year  1900.  Foreign  Office,  Annual  No.  2717, 1901. 
Size  9}  X  6,  pp.  14.    Price  Id. 

Slam — ^Han.  ^yle. 

Trade  of  Nan  for  the  year  1900.  Foreign  Office,  Annual  No.  2720, 1901.  Size 
9}  X  6,  pp.  8.     Price  id. 

Turkty — Armenia.  Belok. 

Jahretb.  Frank/uHer  V.  O.  u.  Statietik  64  and  65  (1899-1901):  127-137. 
Armenien  im  Altertum  und  in  der  Jetztzeit.    Yon  Dr.  Waldemar  Belck. 

Turkey— Baghdad.  XelviU. 

Trade  of  Baghdad  for  the  year  1900.  Foreign  Office,  Annual  No.  2707,  1901. 
Size  9}  X  9.    Price  id, 

Tnrkey—Harpoot.  Monthly  Weather  Bev.  29  (1901):  250-253.  Huntingdon. 

The  climate  of  Harpoot,  Turkey  in  Asia.    By  Prof.  Ellsworth  Huntingdon. 

Turkey— Kurdistan.  XaunselL 

Central  Kurdistan.  By  Major  F.  B.  Maunsell.  (From  the  Oeographieal  Journal 
for  August,  1901.)    Size  10  x  6},  pp.  24.    Map. 

ATBIGA. 

Canary  Islands— Historical.  XtUlor. 

Die  Kunde  des  Altertums  von  den  Canarisohen  InEeln.  Yon  Curt  Miiller. — 
Festschrift  des  Geograph.  Seminars  der  Universiiat  Breslau  zur  Begriissung  dee 
XIII.  Deutschen  Geographentages.  Pp.  38-04.  Sketch-map.  Breslau,  1901.  Size 
9}  X  6). 

Gape  Colony.  Fortnightly  Rev.  70  (1901) :  213-221.  Firth. 

The  Albany  Settlement.    By  J.  B.  Firth. 

A  sketch  of  the  origin  and  history  of  the  experiment  at  colonization  made  at  Albany 
eighty  years  ago. 
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Oip«  Ooloay.  TJS.  African  Phtlotoph.  8. 11  (1901) :  161-168.  lUrloth. 

Notes  on  the  Oocarrenoe  of  Alpine  Types  in  the  Vegetation  of  the  Higher  Peaks  of 
tbe  Bouih-Weatem  Region  of  the  Gape.     By  R.  Marloth,  ph.d.    With  Plates, 
On  fire  peaks  with  an  altitude  exceeding  6000  feet  (at  which  height  the  alpine 

tj7«a  first  begin  to  appear)  the  writer  gathered  seventy-two  species  of  plants,  a  list  of 

whieh  is  given. 

esraam  South-Wast  Africa.  Dttttnuum. 

BeUrSge  Kolomalpolitik  2  (1900-1901) :  612-616. 
Knrze  Beiaeerinnemngen  ans  dem  Nordwesten  Dentsch-Siidwest-Afrikas,  and  dem 
sodlichen  Angola.    Yon  £.  D&ttmann. 

6sid  Coast.  B^,  NeuehaUloi9e  G,  13  (1901) :  148-154.  Perrsganz. 

La  Cdte  d'Or  oomme  pays  aurif^re.    Par  £.  Perregaox. 

KsmsnuL.  BeUrags  KoUmialpolUik  3  (1901-1902) :  138-148.  Spdlonberg. 

Bericht  &ber  meine  dritte  Reise  ins  N.-W.-Gebiet  des  Hinterlandes  von  Eameron. 

Von  G.  Spellenberg. 
The  author  is  a  missionary  who  in  1900  pushed  beyond  the  headwaters  of  the  Mungo 
to  the  northern  border  of  the   Bakundu   country,  returning  to  the  coast  by  a  new 
roote  west  of  the  Kamerun  peak,  of  which  the  complete  circuit  was  finally  made. 

EammnuL  Deui$ek.  Kolonialhlait  12  {IdOiy.  505-597.  

Bereisimg  des  Gebietes  siidlich  und  suddstlicb  yon  Joko.     With  Sketch-Map. 
Adds  somewhat  to  our  knowledge  of  the  Upper  Sanaga  basin. 


Biddls. 

The  Liand  of  the  Wine,  being  an  account  of  the  Madeira  Islands,  at  the  beginning 
of  the  Twentieth  Century,  and  from  a  new  point  of  view.  By  A.  J.  Drexel  JBiddle. 
2  vols.  Vol.  i.  Comprising  the  History  of  the  Madeiras;  information  for  the 
Trareller  and  Visitor,  and  a  Treatise  on  the  Geography,  Geology,  and  Climate. 
VoL  iL  Treating  of  the  Natives,  their  characteristics,  religion,  laws,  and  customs ; 
the  Commerce ;  the  Flora ;  the  Vine  and  the  Wine ;  and  the  Fauna.  London, 
etc :  Drexel  Biddle,  1901.  Size  9x6,  pp.  (voL  i.)  268 ;  (vol.  ii.)  300.  Maps  and 
lUutiratiom.    Presented  by  the  Author, 

A  large  amount  of  information  is  presented  in  these  volumes,  but  no  attempt  has 
made  to  weave  it  into  a  connected  narrative.  The  second  volume  is  avowedly 
deToted  to  more  technical  questions,  but  the  first  also  is  rather  too  much  a  congeries 
of  isolated  facts.  What  the  new  point  of  view  is  does  not  appear,  unless  it  be  that, 
in  the  author's  opinion,  Madeiran  history  has  hitherto  been  regarded  in  too  close 
association  with  that  of  Portugal.  As  a  work  of  reference  the  book  may  be  useful, 
and  it  is  illustrated  by  some  excellent  reproductions  of  photographs. 

Kadsira  and  Oanarj  Islands,  etc.  Brown. 

Madeira  and  the  Canary  Islands  with  the  Azores.  A  Practical  and  Complete 
Guide  for  the  use  of  Invalids  and  Tourists,  with  Twenty  Coloured  Maps  and  Plans 
and  numerous  Sectional  and  other  Diagrams.  By  A.  iSamler  Brown.  Sixth 
edition.  London  :  Low  &  Co.,  1901.  Size  7^  x  5,  pp.  xviii.  and  389.  Prtos  2s.  6d. 
Presented  by  the  Publishers, 

Besides  being  brought  generally  up  to  date,  this  useful  guide  has  been  extended,  in 
the  present  edition,  by  the  addition  of  a  section  on  the  Azores. 

Xoroeeo.   Jahresb,  Frankfurter  V.G.  u,  Statistik  64  and  65  (1899-1901)  :  5-88.  Arnold. 

Vier  Karten  und  Studien  zur  Wirthschafts-geographie  von  Marokko.  Von  Dr.  E. 
Arnold.     With  Maps, 

■srooeo.  Monthly  Rev.  6  (1901)  :  89-102.  Bishop. 

Notes  on  Morocco.    By  Isabella  L.  Bishop. 

Koxoeeo.  Xeakin. 

The  Land  of  the  Moors.  A  Comprehensive  Description.  By  Budgett  Meakin. 
London:  Sonnensohein  &  Co.,  1901.  Size  9x6,  pp.  xxxii.  and  4G4.  Map  and 
Illustrations,    Presented  by  the  rublighers. 

This  will  be  specially  notic«'d. 
lataL  Gray. 

Report  on  the  Mining  Industry  of  Natal  for  the  year  19o0.  By  G.  J.  Gray, 
Pietermaritzburg,  1901.     Size  l^i  x  8i,  pp.  72.     Maps  and  Sections. 
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Korth  Afriea.  Blackvoood's  Mag.  170  (1901) :  545-558.  Harrlf. 

The  Moslem  Confraternities  of  North  Africa.    By  Walter  B.  Harris. 

Portugese  East  Afriea.     B.8,G.  Litboa  17  (1898-1899) :  583-589.  Cottt. 

Xotas  para  o  Dicoionario  Ghorographioo  da  Pro?inoia  de  Mo9ambique  por  Gomes 
da  Oosta. 

Notes  on  places  and  physical  features  in  Mozambique. 

Portuguese  East  Afriea — HlstorieaL  Liengrme. 

B.S.  Neuehateloiie  G.  13  (1901)  :  99-135. 
Un  potentat  africain  :  Goungounyane  et  son  r^gne.    Par  le  Dr.  Lieng^e.     With 
lUustratioM, 

Sahara.  C.  Bd.  138  (1901) :  349-351.  CoUot. 

Goniatites  carbonif ^res  dans  le  Sahara.    Note  de  M.  Gollot. 
The  fossils  here  described  were  found  between  Figuig  and  Igli. 

St.  Helena.  Stemdala. 

St.  Helena.  Beport  for  1900.  Colonial  Beports,  Annual  No.  323,1901.  Sixe  9}  x  6, 
pp.  18.    Price  lid. 

Somaliland.  P.  Zoolog,  8. 1901  (vol.  11.)  :  298-316.  Bharpa. 

On  a  Collection  of  Birds  made  by  Dr.  Donaldson  Smith  in  Northern  Somaliland. 
By  R.  Bowdler  Sharpe,  ll.d. 

South  Africa.  J.B.  United  Service  L  46  (1901) :  918-961.  Zietsman. 

The  Native  Question  in  South  Africa.    By  the  Hon.  L.  Zietsman. 

South  Afiriea— Historical.    Nineteenth  Century  60  (1901):  402-416.  Wirgman. 

The  First  British  Settlers  in  South  Africa.     By  the  Rev.  Dr.  Wirgman. 

Tunis.  B.8.  Languedoe.  O.  23  (1900) :  274-290 ;  24  (1901) :  26-41.  Bordier. 

La  Tunisie  en  1900.    Par  le  Commandant  De'sire  Bordier.     With  Illuetratione. 

Tunis.  B.8.0.  Com.  Havre  18  (1901):  340-349.  Xenagar. 

La  Politique  Colonialc.    L'invasion  sicilienne  en  Tunisie.    Par  £.  Manager. 
Translation  of  an  article  in  an  Italian  paper. 

Uganda— Ifammali.  P.  Zoolog.  8. 1901  (vol.  ii.) :  85-90.  Thomas. 

On  the  more  notable  Mammals  obtained,  by  Sir  Harry  Johnston  in  the  Uganda 
Protectorate.    By  Oidfield  Thomas.     With  PlaU. 

Wast  Afriea.  Alldridge. 

The  Sherbro  and  its  Hinterland.    By  T.  J.  AUdridge.    London :  Maomillan  &  Co., 
1901.     Size  9x6,  pp.  xvi.  and  35G.     3fap  and  lUuetrationa.    Price  15«.  net.     Tioo 
copiee,  one  presented  by  the  Author^  the  other  by  the  Publi$her$. 
This  will  be  specially  noticed. 

West  Afiriea— Climate.  Climate  3  (1901)  :  20-25.  Harford-Battortby. 

The  West  African  Climate.    By  the  Editor.     With  lUmtratiom. 

Zanzihar.  Oava. 

Trade  of  Zanzibar  for  the  year  1900.  Foreign  0£Sce,  Annual  No.  2718, 1901. 
Size  94  X  6,  pp.  22.     Prtoe  \\d. 

KOBTH  AKSBICA. 

Alaska— Willows.         P.  Washington  A,  8ei.  3  (1901) :  297-362.  CoTille. 

Papers  from  the  Harriman  Alaska  Expedition.  XXIY.  The  Willows  of  Alaska. 
By  Frederick  V.  Coville.     With  PlaUe. 

Alaska  and  the  Yellowstone.  Taylor. 

Touring  Alaska  and  the  Yellowstone.  By  Charles  M.  Taylor,  jun.  Philadel- 
phia: George  W.  Jacobs  &  Co.,  1901.  Size  8  x  5^,  pp.  388.  Illu$tration$.  Prtoe 
$1.60  net.    Presented  by  the  Author. 

Mr.  Taylor  is  well  known  as  the  author  of  various  brightly  written  sketches  of 
travel  of  a  popular  character.  The  present  work  gives  a  good  idea  of  the  nature  of 
the  Alaskan  coast-region,  including  the  White  Pass  route  to  Lake  Bennett,  besides 
describing  the  route  across  Canada,  and  a  visit  to  the  Yellowstone.  The  book  is 
tastefully  got  up,  and  its  size  has  wisely  been  kept  within  unpretentious  limits. 
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Riv.  G.  Italiana  8  (1900 :  555-571.  Bambaldi 

Per  U  storia  del  nome  ^  America."    NoU  del  Prof.  P.  L.  Bambaldi. 


Marjland  and  its  Natural  Beaourcee.  Prepared  by  the  Maryland  Geological 
SnrreT.  Wm.  Ballock  Clark,  State  Geologist  Official  Publication  of  the  Mary- 
Und  Commiaeionen,  Pan-American  Exposition.  Baltimore,  1901.  Sise  9x6. 
Wiik  Map. 

Vaxtad  8tat«a— Trade.  Hiteheoek. 

Diatribation  of  the  Agricnltaral  Exports  of  the  United  States.  1894-1898.  By 
Prank  H.  Hitchcock.  Washington,  1899.  Pp.  151.  Afirrioultural  Exporto  of  the 
United  SUtes  by  Countries,  1895-1899.  By  the  same.  Washington,  1900.  Pp.  88. 
Aericultnral  Imports  of  the  United  States  by  Countries,  1895-181*9.  By  the  same. 
Waabinston,  1900.  Pp.  74.  (U.S.  Department  of  Agriculture,  Bulletins  16,  20, 
21.)     Size  9x6.     Preamted  by  the  U^.  Department  of  Agrietdture. 

CSHTBAL  AVD  SOUTH  AXSEICA. 

Islxria.  Ohnreh. 

yonhem  Bolivia  and  President  Pando's  New  Map.    By  Colonel  George  Earl 

Church.    (From  the  Geogr.  Journal  for  August,  1901.)   Size  10  x  6^,  pp.  10.     Map. 

liaxil.  MeUorolog.  Z.  18  (1901):  385-405.  Draenort. 

Dafl  Hobenklima  von  Uberaba,  Centrdl-Brasilien.     Von  Prof.  F.  M.  Draenert 

IcaiiL  Globu$  80  (1901)  :  242-243.  Sehulie. 

Die  erste  ethnographische  Skizze  iiber  die  Botokuden  in  deutscher  Sprache.    Yon 
Franz  Schulze. 

Oo  the  sooount  by  one  of  Cabral's  companions,  which  was  translated  through 
Italian  into  German,  appearing  iu  1508  in  the  collection  of  Jobdt  Ruchamer. 

Imil — ^Amaion.  Todd. 

BeUrage  KolanialpoUiik  3  (1901-1902):  11-22,  51-59. 

Die  Beise  des  amerikaDischen  Kanonenbootes  Wilmintrton  auf  dem  Amazonen- 
stroni.     Amtlicher  Bericht  des  Kapitans  Z.  D.  Todd.     With  lUuitratiom. 
Translation  of  the  original  report.     The  voyage  was  alluded  to  in  vol.  xiv.  of  the 
Jommal  (p.  567). 

Jraal— BibUogrsphy.  PhiUipi. 

A  List  of  Books,  Masrazine  Articles,  and  Maps  relating  to  Brazil.     1800-1900. 

Prepared  by  P.  Lee  Phillips.     A  Supplement  to  the  Handbook  of  Brazil  (1901), 

compiled  by  the  Bureau  of  the  American  Republics.     Washington,  1901.    Size 

9^  X  6,  pp.  146.     Presented  by  the  Compiler. 
A  useful  compilation,  though  some  important  omissions  occur.     Thus  Dr.  Crevaux's 
name  does  not  appear  at  all,  and  M.  Coudreau's  latest  work,  on  the  Trombetas,  is  not 
•entered.     The  separation  of  books  from  articles  in  periodicals  seems  unnecessary,  and 
in  the  absence  of  distinctive  headlines  is  likely  to  cause  confusion. 

Irani — Bio  Grande  do  Sol.  Staniforth. 

Trade  of  Consular  District  of  Rio  Grande  do  Sul  for  the  years  1899  and  1900. 
Foreign  Office,  Annual  No.  2702,  1901.    Size  9j  x  0,  pp.  16.    Diagram.    Price  'Sd. 

and  Argentina  Bepnblio. 


Homenaje  al  Presidente  Dr.  Campos  Salles.  Kl  Brasil  y  la  Argentina.  Con- 
fraternidad  Sud-Americana.  Buenos  Aires,  1901.  Size  12}  x  9,  pp.  xviii.  and 
462.     llluttrationB.    Presented  by  Dr.  F.  P.  Moreno. 

Official  account  of  a  visit  to  Brazil  by  the  Argentine  President  in  1899,  and  of  the 
return  visit  of  the  Brazilian  President  in  1900.  It  contains  a  number  of  photographic 
illostrations  of  the  cities  of  Buenos  Aires  and  Rio  Janeiro. 

•Chile.  MeUorolog.  Z.  18  (1901) :  406-412.  Martin. 

Der  Regen  in  SQdchile.    Von  Dr.  K.  Martin. 

Chile— Frontier  Qnestioa.  Figneroa. 

El  Problema  de  nuestras  Fronteras  del  Norte.  Tacna  y  Arica.  Por  Pedro  Pablo 
Figaeroa.    Santiago  de  Chile,  1900.     Size  8^  x  5^,  pp.  30. 

CofU  Bioa  and  Colnmbla.    B.I.  Fu.-G.  Costa  Rica  1  (1901)  :  135-145.  

Los  "Geographiche  Mitteilungen,"  y  la  frontera  entre  Coata  Rica  y  Colombia. 

The  writer  criticizes  the  views  of  Prof.  Seler  expressed  in  his  article  in  Petermanns 
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.\iUi<iiluHjjit4, 14U1I  L;iv«»«  n  map  on  which  the  frontier  is  drawn  more  to  the  benefit  of 
(ioata  U&tk.  U  I4  (Uffloult,  nowever,  to  reconcile  the  boundary-line  here  drawn  with 
\Uii  rmtuml  iui4»r|>r»Wilun  of  the  award  (see  note,  ante,  p.  93). 

(ji4t«M  Garden. 

'1  i.i'U;  III  Ihtt  ittlanU  of  Ouba  for  the  year  1900.    Foreign  Office,  Annnal  No.  2674, 

I'jfil      bi4u  U|  X  0,  pp.  88.    Price  2^(2. 
VliUituj^U  ihp  yuar  1000  was  marked  by  much  commercial  depression,  signs  of 
iii.l.rnV«»U4uui  uru  saU  to  be  everywhere  visible. 

y4ai4bU  Muiao*  Hoarau-Deimisseanx. 

MUU^tP  (Im  (hUmieey  FeuiUe  de  BeneeignemerUe  VOfflee  Colon.  3  (1901)  :  3-4. 
\,um  MlMHH  Hi   rindustrie  mini^re  de  la  Guyane    fran9aise.     Rapport  de  M. 
iMi(«|HHtl«iiir  ili^s  ooloniet  Hoarau-Desruisseaux. 

V««W«f4  laiHB^-  J&frfJUy  Weaiher  Rev,  89  (1901) :  254-256.  Alexander. 

||i«h«r«HiUiil<fA  and  Rainfall  in  the  Leeward  Islands.    By  W.  H.  Alexander.     With 

fi^t^  tnap. 
^HMHiil  Oatuil.  PL  Civil  Engineere  144  (1901) :  150-214.  7ord. 

'I'tin  l'ri»««nt  (Condition  and  Prospects  of  the  Panama  Ganal  Works.    By  J.  T. 

ifnti\.     With  Map  and  Seetiatu, 
'I'Uti  author  takea  a  sanguine  view  of  the  prospects  of  the  canal  operations. 

yftrMPMf.  BoUaad. 

ICiploracionet  practieadas  en  el  Alto  Paraguay  y  en  la  Laguna  Gaiba  por  el 
tmviiiu  de  marina  Enrique  Bolland.    Fundacidn  de  un  IPuerto.  >  Buenoe  Aires, 
1(101.    Hiza  10)  X  7,  pp.  144.    Mapi  and  lUuelratione. 
This  will  be  the  subject  of  a  notice. 

Tntkf  and  (^iaos  Islaadi.  *  8t.  Aubyn. 

Turks  and  Gaioos  Islands.    Report  for  1900.    Golonial  Reports,  Annual  No.  828, 
liJOl.    Bize  9)  X  6,  pp.  22.    Pr^  lid. 

POLAR  BIGI0K8. 

Arttie— FositioB-flnding.    Blaektoood'e  Mag.  170  (1901)  :  476-488.  

Finding  tbe  Way  to  the  Pole. 

On  the  difficulties  in  the  way  of  determining  the  position  in  the  arctic,  with  special 
reference  to  Nansen's  expedition. 

SpUfbtrgen.  BSmer. 

Jahrmib.  Frankfurter  V.G.  u,  8tati$tik  64  and  66  (1899-1901) :  160-163. 
Auf  einem  deutschen  Fischdampfer  um  Spitsbergen  und  Konig-Karlsland.    Yon 
Dr.  F.  Romer. 

gpitobergen— King  Charles'  Land.  Kathorst 

Bidrag  till  Kung  Karls  lands  geologi.     Af  A.  G.  Nathorst.    (Geol.  F5ren.  For- 
haadl.,  No.  208,  Bd.  23,  Haft  5,  pp.  341-378.)    .afopf  and  lUuttratioM.    Preeenied 
by  the  Author. 
Based  on  the  results  of  the  author's  expedition  of  1898. 

KATHIXAIIOAL  GBOeSAPHT. 
AftroB0Biy. 


Tychonis  Brahe  Dani  die  XXIY.  Ootobris  ^.d.  mdoi  defuncti,  operum  primitias 
de  Nova  Stella  summi  civis  memor  denuo  edidit  Regia  Societas  Scientiarum 
Danioa.  Haunis,  1901.  Size  10)  x  8.  Preeenied  by  the  Royal  Danieh  Society 
o/Sdeneee. 

Aftronomy.  Zhdaoko. 

Tables  of  the  Corrected  Azimuths  of  the  Sun  (in  Continuation  of  Bardwood*s 
Tables).    (In  Russian.)    St  Petersburg,  1900.    Size  9}  x  7,  pp.  vi.  and  182. 

Compass-deviations.  Svani  and  Smith. 

Admiralty  Manual  for  the  Deviations  of  the  Compass.  Originally  edited  in  1862 
by  F.  J.  Evans  and  Archibald  Smith.  Seventh  Edition.  London :  J.  D.  Potter, 
1901.  Size  10  X  6,  pp.  x.  and  212.  Diagrams.  Price  3j.  Preeented  hy  the 
Bydrographery  Admiralty. 

eeodosy.  C.  Rd.  133  (1901)  :  607-618,  666-670.  Hatt. 

Jonction  d'nn  reseau  ferm^  de  triangulation.    Note  de  BI.  P.  Hatt. 
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PHTnOAL  AVD  KOLOOIOAL  GBOeKAPET. 

Science  14  (1901) :  184-185.  Branttar. 

The  Origin  of  Travertine  Falls  and  Beefs.    By  Prof.  J.  0.  Branner. 

laciexm.  ^atvrtf  64  (1901) :  399-400.  Buehanan. 

The  Size  of  the  loe-grain  in  QUeiers.    By  J.  Y.  Boohanan. 

Babot. 

▼ariations  de  longnear  dee  glaciers  dans  les  regions  arotiques  et  bor^ales 
Par  Charlea  Babot  (Extralt  &s  Arehivei  de$  teiencei  pkytique$  et  naturellee, 
Alalia  1899  et  1900.)    Geneve  et  Bale,  Georg  &  Co.,  1900.    Size  9)  X  6},  pp.  250. 

XflUsrology— Atlantie.  Xnipping. 

gturmtabellen  ftir  den  Atlantisohen  Ozean.  Yon  E.  Knipping.  Beiheft  I.  za 
den  Annalen  der  Hydrographie  und  Maritimen  Meteorologie,  Heft  YIIX.  (August), 
1901.     Berlin :  E.  S.  Mittler  und  Sohn.    Size  10}  x  7},  pp.  20.    Diagranu. 

XfltMTology— Auroras.  C.  Bd.  133  (1901):  279-281.  ftassa&o. 

Demonstration  g^ographique  de  I'origine  terreetre  des  auroree  polaires.  Note  de 
M.  Henri  Staasano. 

Mstsorolo^— Fohn.  Hijflor. 

Jahreeb,  Frankfurter  V.G.  u.  Statutik  64  and  65  (1899-1901):  145-150. 

Die  Bntstehnng  des  Fobns.     Von  Prof.  Dr.  Hofier. 

WTtln'^«  of  Obssrration.  Bnehanan. 

Chemioal  and  Physical  Notes.  By  J.  Y.  BuoLanan.  Beprinted  from  'The  Ant- 
arctic Manual,'  1901,  chapter  ix.  pp.  71-175.  With  Htutration.  Size  9x6,  pp. 
107.     London,  1901. 

Xontain-building.         Deutiche  liundschau  0. 24  (1901) :  1-10.  Xflller. 

Die  Schrumpfungstheorie  im  Lichte  der  Kritik.    Von  P.  Johannes  Miiller. 

Xomataina.  Scottish  O,  Mag.  17  (1901) :  449-459.  Osikis. 

Hountains.    By  Prof.  James  Geikie,  f.b.s.     With  Sections. 
I>e8cribes  the  different  types  of  mountain  structure. 
Oeeaaography.     B.8.0,  Comm.  Bordeaux  27  (1901)  :  34-40,  55-61,  69-77.        Thoalet. 

Conference  Internationale  pour  Tetude  de  la  mer,  Stockholm,  1899.  Par  M.  J. 
Tteolet     With  Sketch-maps. 

OMsao^raphy— Currents.    National  G.  Mag,  12  (1901) :  337-339.  Page. 

The  Drift  of  Floating  Bottles  in  the  Pacific  Ocean.    By  James  Page. 

OMaiff|p-r''T    ^-*^-'-     La  G.,  B.SG.  Paris  4  (1901):  1(38-171.  easnisr. 

Tbermom^tres  ^eotriques  de  profondeur.    Par  P.  Gasnier. 

Oeeamo^raphy — Horth  Atlantic.  Antie. 

Heriaion  der  Oberflachenstromungen  des  nordatlantischen  Ozeans  auf  Grund  der 
Triftphanomene.  Inaugural-Dissertation  zur  Erlangung  der  Doktorwiirde  der 
bohen  philosophisohen  Fakultat  der  Christian- Albreohts-Uniyersitat  in  Kiel 
Torgelegt  Ton  Gustay  Antze.  Minden  i.  W.,  J.  C.  G.  Bruns,  1901.  Size  10  x  6}, 
pp.  48.     Ckarte. 

Beziohte  der  Gommiasion  fiir  Oceanogpraphisohe  Forschungen.  Expedition  S.  M. 
Sehiff  ^^Pola"  in  das  Bothe  Meer.  SUdliche  Halfte  (September  1897— Marz 
1898).  Besohreibender  Theil,  verfasst  ?on  Paul  Edler  yon  Pott.  Wien,  1899. 
gi«<%  12  X  9i,  pp.  54.    Map  and  Plates. 

PkyiiMl  Geography.  Science  14  (1901) :  205-210.  Norton. 

The  Relation  of  Physical  Geography  to  other  science  subjects.    By  W.  H.  Norton. 
A   lucid  exposition  of  the  true  position  of  physical  geography  as  a  science,  the 
principal  aim  of  which  is  the  study  of  land-forms. 

Phyiieal  Geography.  Sneii. 

Das  Antlitz  der  Erde.     Von  Eduard  Suess.     Dritter  Band,  Erste  Halfte.     Wien, 
[Ac.]:  F.  Tempsky,  1901.    Size  11  x  8,  pp.  iv.  and  508.    Maps  and  Illustrations. 
Price  25s.  net. 
This  will  be  specially  reviewed. 
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Terrestrial  Magnetiim.     Terrettrial  Magneliitn  6  (1901) :  73-75.  Bauer. 

Note  on  the  Secular  Motion  of  the  Earth's  Mean  Magaetic  Axis.    By  L.  A.  Bauer. 

Weather  PredictioiL  CHmat  (1901) :  171-180.  Wolffing. 

On  the  Possibility  of  Weather  Prediction  for  a  Long  Time  Ahead.  By  Prof.  Dr. 
E.  Wolffing. 

Zoogeography.  P.  Zoolog,  8.  1  (1901):  372-394.  Jameson. 

On  the  Identity  and  Distribution  of  the  Mother-of-Pearl  Oysters ;  with  a  Revision 
of  the  Subgenus  .9far(7artU/era.    By  H.  Lyster  Jameson,  b.  a.,  ph.d.    lUustraiioru, 

BIOOBAPHT. 

Orltons.  Questionti  Dipt,  et  Colon.  12  (1901) :  231-238.  Be  la  Fanonse. 

Henri  d*Orl^ans.    Par  Oolonel  de  la  Panouse. 

Smith.  Biekson. 

The  life  of  M^or-General  Sir  Robert  Murdoch  Smith,  k.c.m.o.  By  his  Son-in- 
Law,  William  Kirk  Dickson.  Edinburgh  &  London  :  William  Blackwood  &  Sons, 
1901.  Size  9x6,  pp.  xii.  and  376.  PortraiUf  Map$,  and  lUustrationi.  Price  15s. 
net.    Preeented  by  the  PublUkera. 

This  life  of  Sir  R.  Murdoch  Smith  presents  a  very  clear  view  of  the  many-sided  work 
accomplished  by  the  deceased  general  during  his  active  life.  The  principal  attention 
is  devoted  to  his  services  in  the  field  of  archieological  exploration  and  the  opening  of 
the  great  Indo-European  telegraph  route.  The  great  value  of  the  latter,  not  only  to 
Europe,  but  to  Persia  itself,  has  long  been  fully  recognized,  and  lends  a  special  interest 
to  the  record  of  Murdoch  Smith's  labours  towards  its  accomplishment. 

Vennkoff.  DeuUche  Rundachau  O.  24  (1901)  :  42-43.  Stenin. 

Generalmajor  M.  X.  Wenjukoflfl     Von  P.  v.  Stenin.     With  Portrait. 

GEHEBAL. 

Comparative  Geography.    Riv.  G.  Itaiiana  8  (1901) :  481-495.  Forona. 

A  proposito  di  un  recente  articolo  '*  sulla  Qeographia  comparata  secondo  il  Bitter 
6  U  Peschel.*'    Nota  del  Prof.  Filippo  Porena. 

Edueation.  O.  Teacher  1  (1901):  10-13.  Bird. 

Limitations  and  Possibilities  of  Geographical  Teaching  in  Day  Schools.  By  0. 
Bird. 

Oeographieal  Beience.     National  O.  Mag.  12  (1901)  :  324-337.  Genthe. 

German  G^graphers  and  German  Geography.    By  Martha  Erug  Genthe,  ph.d. 

An  account  of  some  of  the  most  famous  Germso)  $i:eograp)iers  from  Behaim  to  Ratzel, 
and  of  the  modem  development  of  Geographical  science.  The  authoress  unhesitatingly 
classes  Mercator  as  a  German,  and  gives  the  name  of  Apianus  as  Bennewitz  (for 
Bienewitz). 

Geiman  OoloniM.      Beitrdige  Kdonialpolitik  8  (1901-1902) :  23-32.  Boto. 

Meteorologische  Beobachtungen  aus  den  Deutschen  Schutzgebieten.  Yon  Prof. 
Dr.  K.  Dove. 

German  Colonies.    Beitrage  Kolonialpolitik  3  (1901-1902) :  1-9,  41-50.        Hillomanns. 
Unsere  Kolonien  im  Jahre  1900.    Yon  Dr.  Hillemanns. 

Malaria.  Queetione  Dipl  et  Colon.  12  (1901) :  333-348.  Bantee. 

Le  paludisme,  sa  prophlylaxie.    Par  Dr.  Le  Dantec.     With  UluUrcUiom. 

Kalaria.  aimate  3  (1901) :  12-19.  Xaogregor. 

Malaria  and  its  Prevention.    By  His  Excellency  Sir  William  MacGregor,  k.c.m.q. 
With  lllugtration$. 


Xoseam  Reports,  ete.  

Report  of  the  Board  of  Education,  1900-1901.  Yol.  iii. — Appendix  to  Report. 
Reports  and  Returns  (Museums,  etc.),  Instructions  and  Minutes.  London  :  Eyre 
&  Spottiswoode,  1901.    Size  9^  X  6,  pp.  vi.  and  618.     Price  2s.  6(2. 

Includes,  among  other  reports,  that  of  the  Director-General  of  the  Geological 
Survey  for  1900. 
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NEW  EAPS. 

By  B.  A.  BSXVISS,  Map  Owrolar,  B.a.S. 

EUROPE. 
'w^g\mwiA  and  WalM.  Ordxumoe  Surrey. 

Obdh AMCi  SuRYiT  OF  ENGLAND  AND  Wales  .' — Revised  sheets  published  by  the 
Direotor-Oeneral  of  the  Ordnance  Surrey,  Southampton,  from  November  1  to  3(^ 
1901. 

liBeh:— 
Fiinted  in  ooloun:  16  and  17  (combined),  169,  171,  173,  174,  195,  196,  U.  each. 
Towns  and  sarroundiug  country,  with  roads  printed  in  colour.    Banbury,  1«.  8d. 

•-laak — County  Maps : — 
IMfbrililiirft,  7  n.i.,  34  8.k.  Derbyshire,  57  n.£.  Xerionethshire,  5  8.S.,  14  s.w. 
15  v.w.,N.i.,  16  S.E..  19  S.W.,  26  n.Bm  8.W.,  28  s.w.,  29  n.w.,  n.e  (31  s.e.  and  82  s.w.),  32 
■.w.,  38S.B.,  34  H.E.,  35  N.E.,  36  N.w.,  8.E.,  37  N.w.,  s.w.,  8.E.,  38  n.e.,  s.w.,39  n.w., 
■.E.^  41  S.B.,  42  H.W.,  N.E.,  45  s  E.  Monmouthshire,  18  %,v,  Montgomeryshire,  3 
x^,  7  N.K.,  12  N.E.,  18  N.K.  Horthamptonshire,  40  s.e.,  41  n.w.,  47  n.e.  Staiford- 
ahixe,  29  n.b.,  31  n.w.,  32  s.w.,  38  s.e.,  39  8.W.,  s.e.,  40  s.w.  Wiltshire,  49  n.w.,  'A 
a.w.,  56  8.B ,  57  n.w.,  s.w.,  63  n.b.,  64  n.w.,  6r>  s.w.,  s.e.,  66  n.w.,  67  n.e.,  69  n.w.,  71 
N.w.,  8.E.,  72  N.W.,  73  n.w.     1«.  each. 

25-iBeh — County  Maps : — 
Cambridgeshire,  V.  10,  11,  12,  14,  15,  16;  VI.  D,  iw ;  X.  2,  11,  12,  13;  XI.  2,  5,  6, 
7,  10, 11,  13,  14,  15;  XIV.  2,4,  8;  XV.  1,  2,  3,  5,  6,  9,  10,  13.  14;  XX.  1,  2,  5,7, 
10,  11,  14,  15;  XXIV.  3,  4,  7.  8;  XXXVIII.  13;  XLIV.  12;  XLV.  1,  2,  7. 
Dorsetshire,  III.  8 ;  VIII.  5,  13 ;  XIV.  1 ;  XXIV.  1.  5,  7,  9,  13  ;  XXXIII.  1,  2,  3, 
4,  5,  6,  8,  9,  10,  11,  12, 14,  15,  16 ;  XXXIV.  3,  4,  5,  6,  7,  0.  10,  11,  12,  13,  14,  15, 
16;  XXXV.  8,  10,  11,  12  ;  XLIII.  1,  2.  3,  5,  «;,  7, 10,  11,  12,  13,  14,  15;  L.  1,  2,  ,S, 
4,  6,  7,  8,  9,  11, 12,  13,  14  ;  LI.  1,  G,  10.  Gloucestershire,  I.  11,  15  ;  II.  9,  10, 11. 
Huntingdonshire,  III.  13 ;  V.  4  ;  VII.  9,  13,  14 ;  XI.  1,  2,  5,  0, 10,  13,  14,  15 ;  XV. 
1,  2,  3,  4,  5,  7,  8,9,  13;  XIX.  1,  2,  5,  6  9,  10,  13;  XXVI.  13;  XXVII.  12: 
XXVIII.  1,  2,  7.  Monmouthshire,  XXX.  1,  14,  16;  XXXI.  5 ;  XXXV.  2,  4,  5,  6, 
9;  XXXVIII.  2,  6.  Montgomeryshire,  X.  16;  XL  11  ;  XXV.  16;  XXVL  12, 
13, 14,  15,  16;  XXVII.  1,  2,  5,  6,  7,  10,  12,  14,  15 ;  XXVIII.  3,  7,  9,  11  ;  XXXIIL 
3.  4,  7,  10:  XXXIV.  2,  3,  6,  7.  Shropshire,  XIV.  13,  14,  15,  16;  XX.  3,  4.  6,  7 ; 
XXL  4,  9,  10,  13:  XXVJ.  11;  XXVUL  9,  11.  Staffordshire,  XXXVIL  11; 
XLIV.  4,  8:  XLVII.  5,  6,9,  13;  LIIL  6,  7,  11,  16.     3i.  each. 

4  miles  to  1  inch : — 
County  maps,  with  roads  printed  in  colour.     Isle  of  Man,  9c2. 

Wlaeellaneons  Maps. 
6-incb  scale.    Bermuda,  special  map  of,  in  six  sheets.     2s.  each. 
(M  Blaiifcfdy  London  AgenL} 

Franea.  Thoulet. 

Carte  Litbologique  sous  marine  des  Cdtes  de  France.  Par  M.  Thoulet.  Paris : 
A  Cballamel.     10  sheets.    Presented  by  the  Author. 

Sheets  8  to  17  of  Prof.  Thoolet's  litholo^c  charts  of  the  coasts  of  France,  which 
have  just  been  presented  to  the  Society,  show  the  whole  of  the  western  coast  from  the 
Channel  Islands  to  the  neighboarhood  of  Arcacbon,  with  the  character  of  the  sub- 
marine  rocks,  for  distances  varying  from  30  to  50  miles  from  the  shore.  As  in  the  case 
of  thoee  previously  published,  Prof.  Thoulet  has  based  his  charts,  so  far  as  outline  and 
soundings  are  concerned,  upon  those  of  the  **  Service  Hydrographique  de  la  Marine." 
A  vast  'amount  of  information  with  reference  to  the  rocks  and  rock  formations  is 
given  by  means  of  different  colours  and  symbols.  Coqtour  lines  at  intervals  of  10,  50, 
and  100  metres  are  shown,  and  numerous  soundings  are  given  in  figures. 

Germany.  Krauss. 

Badfahrer-Uebersichtskarte  von  Deutschland  und  den  benachbarten  Landern, 
herausgegeben  vom  Deutschen  Radfahrer-Bunde.  Bearbeitet  von  P.  Krauss. 
Scale  1  :  850,000  or  11*8  stat.  miles  to  an  inch.  Sheets  1,3,5.  Bibliographi- 
scbeB  lostitut,  Leipzig. 
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The  fint  three  sheets  of  a  six-sheet  road  map  of  Oermany  and  portions  of  the  sur- 
ronnding  oonntries,  specially  usefdl  to  cyclists  and  tourists. 

LiverpooL  Bartholomew. 

Plan  of  Liverpool.  8oale:  300  yards  to  an  inch.  By  J.  Bartholomew,  f.r.o.s. 
London :  W.  H.  Smith  &  Sons.  New  edition.  Price  2«.  PruenUd  by  Messrs,  J. 
Bartholomew  &  Co, 

ASIA. 
Afghanistan,  Persia,  India,  ete.  Langhans. 

Politisch-miliULrisohe  Karte  von  Afghanistan,  Persia,  nnd  Yorder-Indien,  zur 
Yeranachaulichnng  des  Yordringens  der  Bnssen  und  Englander.  Scale  1  : 
7,500,000  or  118  stat.  miles  to  an  inch. — Afghanistan  nnd  Bnssisch-Englische 
Grenzgebiete.  Scale  1  :  4,000,000  or  63  stat.  miles  to  an  inch.  With  insets.  Yon 
Paul  Langhans.    Gotha :  Jnstns  Perthes,  1901.    Price  1  mark. 

This  map  has  been  specially  prepared  to  illustrate  the  advance  of  England  and 
Bnssia  in  Central  Asia.  It  shows  all  railways  and  telegraph  lines,  principal  trade 
routes,  including  the  new  British  Quetta-Kerman  route  from  India  to  Persia.  Much 
information  by  various  symbols  concerning  the  location  and  strength  of  British  and 
Bussian  military  forces  on  the  Indian  and  Bassian  frontier  is  also  given,  and  the  map 
for  general  reference  will  doubtless  be  useful.  The  famine*  stricken  districts  of  India 
in  1865  and  1900  are  indicated  by  tinting.  An  inset  is  given  on  an  enlarged  scale  of 
the  Punjab,  northern  Baluchistan,  Afghanistan,  and  the  adjoining  regions  of  Bassian 
Central  Asia,  but  there  is  upon  it  no  indication  of  the  new  Indian  North- West  Fron- 
tier Province.  There  are  two  other  insets ;  one  of  Asia  on  a  small  scale,  showing  the 
increase  of  British  and  Bussian  power,  with  the  dates  in  red,  when  certain  territories 
were  acquired  by  the  respective  countries ;  and  another  of  south-west  Germany,  on  the 
same  scale  as  the  principal  map,  for  comparison  of  areas.  Statistical  information  of  a 
military  nature  is  given  on  the  cover.  The  map  is  based  upon  sheets  of  Stieler*s  Hand- 
AUas. 

AnnaaL  Service  Oeographique  de  Plndo-Ohine. 

Carte  de  TAnnam.  Scale  1 :  100,000  or  1*6  stat  miles  to  an  inch.  Sheets  : 
"  Ha-Dong,"  "  Tourane,"  "  Hu^,"  •*  Poulo-Oanton,"  ••  Quang-Ngai,'*  *'  Phu-Gia," 
"Phu-Mv,"  "Bong-Son,"  "Phu-Yen,"  "Qui-Nhon."  Service  G^ograpbique  do 
I'Indo-Chioe,  1900.    Price  of  each  sheet,  $0.60. 

These  sheets  form  part  of  a  large-scale  map  of  Annam,  now  in  course  of  publication. 
It  is  printed  in  colours ;  the  hills  are  shown  by  a  system  of  brown  horizontal  lines 
having  the  appearance  of  true  contours,  but  there  is  a  note  in  the  corner  of  each  sheet, 
explaining  tnat  they  must  not  be  mistaken  for  such.  Boads  are  in  red,  and  water 
blue. 

Alia  Minor.  Diest. 

Karte  des  nordwestlichen  Kleinasien  in  vier  BlUttern,  nach  eig^nen  Aufnahmen 
und  unveroffentlichtem  Material  auf  Heinrich  Kiepert*s  Grundlage  nou  bearbeitet 
von  Walther  v.  Diest.  Scale  1  :  500,000  or  78  stat.  miles  to  an  inch.  Stieet  C, 
Salichli.    Berlin  :  Alfred  Schall. 

When  completed,  this  map  will  consist  altogether  of  four  sheets.  It  has  been  com- 
piled by  Major  W.  v.  Diest,  from  recent  surveys  and  unpublished  materials,  based  upon 
Dr.  H.  Kiepert's  well-known  map  of  Western  Asia  Minor  upon  the  same  scale.  An 
account  was  given  of  the  author's  own  surveys,  accompanied  by  maps,  in  Petermanns 
Oeographische  Miiteilungen  for  1898.  Hill  work  is  shown  by  brown  shading,  and  the 
low-lying  districts  are  tinted  green.  Ancient  names  of  towns  are  given  in  many 
instances,  in  addition  to  the  moaem  names.    Heights  are  given  in  metres. 

Aiiatle  Bufiia.  Ministry  of  Ways  and  CommonieatioiLS. 

Map  of  Asiatic  Bussia.  Scale  1 :  4,200,000  or  663  stat.  miles  to  an  inch.  St. 
Petersburg :  Ministry  of  Ways  and  Communications,  1901.  Bussian  character. 
8  sheets. 

This  map  is  specially  interesting,  inasmuch  as  it  shows  the  condition  of  Bassian 
railways  in  Central  Asia  up  to  a  few  months  ago,  when  it  was  published.  Both  the 
Trans-Siberian  and  Trans-Caspian  systems,  with  their  proposed  branches  and  connec- 
tions, are  clearly  laid  down.  It  includes  the  region  from  the  Caspian  to  the  Pacific 
coast,  and  tlie  northern  frontier  of  India  to  Tobolsk.  In  addition  to  railways,  both 
constructed  and  proposed,  the  map  shows  roads,  telegraphs,  and  other  useful  information . 
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Oute de nndo-Ohiiie.  Scale  1  :  500,000 or 7-8  flat  milM  to  an  iach.  SheoCi: 
-Yien  Tiaaa,"  ••  Qai  Nban,"  •'Xha  Tnnfl^"  ^  Qiuuiff-Teheoii,'"*  Liong  Shoi," 
*LM>kaj,''  -Korat,"  "Khong."  '•Bang  Kok,-  "Pak  Nam,"  "Vinh  Long," 
**  Saigon,"  «  On  IVshaoo,"  **  Tonrane,"  •"  Hu^"  **  Yinh."  Bnroan  Topogiaphiqne 
det  TroupeB  de  rindoGhine.    Price  of  eaek  tkeet,  $0-6a 

Thaie  aheeti  fonn  part  of  a  map  of  Indo-China,  which  ia  to  embraoe  the  whole 
RirioD  from  Tongking  to  Ooehin  China,  and  to  inolnde  portions  of  the  adjacent 
tmitoriea.  It  ia  oTidently  rednoed  from  the  larger-aoale  map  (1 :  200,000),  but  the 
tajk  of  wovk  ia  decidedly  rough. 

iaekaziA.  Berodorakj. 

Hap  of  Manehnria.  Scale  1 :  8300,000  or  45*2  atat  milea  to  an  inch.  By  8.  0. 
BcfodoTaky.  St  Peterabnrg :  Y.  Kerahbanma,  1901.  With  an  index.  Boaaian 
eharmeter.    iVaaaaied  5jf  the  Auih/or, 

An  earlier  edilion  of  thia  map  waa  noticed  in  the  Oeoqraphiad  JowrwU  for 
Deeember,  1897.  It  haa  been  reviaed,  and  ia  now  accompanied  br  a  pamphlet  giTinff 
an  expliuiatory  note  on  the  map,  a  list  of  booka  and  mapa  on  Mancnuna  pnbliahea 
aiaee  1896,  which  have  been  oonanlted  and  ntilized  in  the  reyision,  and  flnafiy  a  good 
ndez  of  plaoe-namea. 

The  map  ia  printed  in  colonra,  and  ahowa  political  boundariea,  railwaya  propoaed 
and  conatracted,  telegraphs,  roada,  location  of  minerals,  relative  importimct)  of  towna, 
and  other  details  of  a  similar  nature,  whilst  altitndea  are  given  in  feet.  An  inaet  of 
the  neighbourhood  of  Port  Arthur  is  given  on  an  enlarged  acale.  as  well  aa  plana  of 
five  of  the  principal  towna. 


Tmaa.  Borean  Topographiqne  dea  Tronpaa  de  rindo-Ohiae. 

Tnn-Xan,  Frontibrea  nord-oueat  de  rindo-C!hine.    Scale  1 : 1,000,000  or  15*8  atat 

nulee  to  an  inch.    Bureau  Topographiqne  doa  Troupes  de  I'lndo-Chine.    2  aheeta. 

iViee  $0*60. 

Thia  map  of  Yunnan  includea  also  considerable  portions  of  the  adjacent  territoriea, 
extending  from  Mandalay  on  the  weat  to  Hanoi  on  the  east,  and  from  the  latter  place 
on  the  aoath  to  Suifu,  in  Sochuan,  on  the  north.  It  is  a  rough  production,  printed  in 
oolonrs,  and  the  feeble  attempt  to  represent  the  relief  by  shading  is  certainly  not 
aatiafsMrtory.  A  fair  amount  of  detailed  information  is  given  alone  the  routea  traveraed, 
but  the  map  might  have  been  more  complete  if  care  hiul  been  taken  to  make  uae  of  all 
the  arailable  material  furnished  by  travellers.  For  instance,  so  long  ago  as  1898 
there  waa  a  report  publishe<l,  with  a  map,  of  an  important  journey  by  Mr.  F.  8.  A. 
Bcmme,  containing  fresh  information  and  many  altitudes,  which  the  compiler  seems  to 
have  overlooked,  or  failed  to  utilize  as  he  could  have  done. 

A7BIGA 

Tula.  Serviee  Oeographiqne  de  rArmae,  Paria. 

Timiaie.  Scale  1:100,000  or  1*6  atat  milea  to  an  inch.  Sheet  Ivii.,  Sfax. 
Servioe  Q^ographiquo  de  I'Armde,  Paris.    Price  1.20/. 

Wilt  Afriea.  The  Chartographie  Gompanj,  London. 

Map  of  the  West  African  Gold  Mines.  Scale  1 :  157,408  or  2*8  stat.  miles  to  an 
inch.  London:  The  Chartographie  Company,  1901.  4  sheets.  Price  £2  2s. 
PreeerUed  by  the  Chartographie  Co, 

Another  of  the  many  mapa  of  the  Gk>ld  Coast  and  adjacent  territories,  produced  for 
the  special  purpose  of  showing  mining  claims  and  limits  of  conocttiona,  which  in  Uio 
pimaont  eaae  are  ahown  in  red.  Roads  are  given  in  brown,  and  water  blue.  It  is  an 
oatline  map  only,  rnled  in  souares  of  one  minute  of  latitude  and  longitude  each, 
evidently  to  facilitate  the  aadition  of  fresh  information,  or  the  limits  of  other 
coDceaaiona. 

AMXSICA 

Argentiae  Bapnblie.  Bnanoa  Alraa  and  Paeifle  Eailway  Co. 

Map  of  the  Argentine  Bail  ways.    Scale  1 : 2,534,400  or  40  stat.  miles  to  an  inch. 

Buenoa  Aires  and  Pacific  Railway  Co.,  Buenoa  Airea  and  London,  1901.    Pre- 

eenUd  by  the  PMiehere. 

A  new  edition,  showing  railways  oonstmcted  and  proposed. 

BraiLL  JannaMh. 

Karte  von  Siidbrasilien.    Rio  Grande  do  Sul,  Santa  Catharina,  Parani,  nebst  den 

I  2 
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OreDzlftndffrD.    Heale  1 : 2,rX)O,0OO  or  31*6  fitat.  milei  to  an  inch.    Yon  Dr.  B. 
JftDnMch.    Berlin  :  lioopold  Knatz,  1002. 

osnniAL. 

OtTBUUi  CoIobUi.  S^TigtidB  and  Moiie 

(^rofier  Di^atichor  KoloDiaUUai.    Bearbeitet  Ton  Panl  Sprigade  nnd  Max  Moisel. 
HoTHiingegebcn  von  der  KoloDial-Abtheilnng  des  Answartigen  Amts.    laefemng 
I,  Karnftran  in  6  bl&ttem.     Scale  1  : 1,000,000  or  15*8  stat.  miles  to  an  inch. 
Berlin  :  Dietrich  Beimer  (Ernat  Yohsen),  1901.    Pruented  by  the  PMi$her, 
In  c^nHcqunnce  of  many  recent  explorations  and  surreys,  the  German  Oolonial 
Office  has  clccided  to  publish  a  new  atlas  of  the  German  colonies,  with  maps  on  a 
larger  scale  than  most  of  those  that  have  hitherto  existed.     The  first  part,  aboye 
mentioned,  has  jui»t  been  received.    The  maps  will  be  prepared  under  the  supervision 
of  McMsrs.  Bprigade  and  Max  Moisel  at  the  well-known  cartographical  institute  of 
DiotHcli  Beimer  (Kmst  Yohsen),  Berlin,  and  will,  with  few  exceptions,  be  all  drawn 
upon  the  scale  of  1 : 1,000,000.    They  are  to  be  printed  in  colours,  and  great  care  will 
be  taken  to  make  use  of  the  best  available  material.    Judging  from  this  first  part, 
which  includes  the  Kamerun  region,  in  six  sheets,  the  atlas  promises  to  be  a  most 
excellent  and  valuable  production.    It  will  consist  altogether  of  thirty  sheets  of  maps, 
and  will  be  accompanied  by  letterpress. 

World.  Johnston, 

The  Yictoria  Begina  Atlas.   Physical,  Political,  and  Astronomical,  containing  200 
plates  and  complete  index.    2nd  edition.    W.  &  A.  K.  Johnston,  Edinburgh  & 
London,  1901.    Fruenied  by  the  PMuhert.    Price  from  £1  1«.  to  £2  5«.  aeeordmg 
to  binding, 
1'his  is  the  second  edition  of  an  atlas  which  first  appeared  about  four  years  ago. 
No  now  maps  have  been  added,'and,  although  an  attempt  has  been  made  to  bring  it  up 
to  date  in  some  instances,  there  is  still  much  that  needs  attention.    For  instance,  the 
rainfall  map  of  the  world.  No.  23,  remains  just  as  it  appeared  in  the  first  edition,  not- 
withstanding the  fact  that  much  important  information  has  been  obtained  since  then, 
and  Dr.  A.  J.  Herbcrtson^s  valuable  work,  with  maps,  has  been  published  by  this 
8tK)ioty,  which,  however,  the  publishers  seem  to  have  ignored.     The  topographical 
features  on  some  of  the  maps  are  very  much  out  of  date,  as  in  the  case  of  Abyssinia, 
where  it  is  clear  that  little  or  no  use  has  been  made  of  the  work  of  recent  explorers  in 
tlio  southern  part  of  the  country.    On  map  No.  112,  the  Sudan  railway  is  only  shown 
as  far  as  Shondi,  instead  of  to  Khartum.    Then,  again,  Eome  of  the  maps  of  South 
.America  are  very  much  behindhand.     Important  maps  that  have  appeared  from  time 
to  time  in  the  Gtographical  Journal^  and  which  might  have  been  made  use  of,  have 
apparently  l>cen  overlooked,  whilst  the  railways  in  South  America  are  also  in  several 
oases  out  of  date.    The  nortliern  boundary  of  Para>:uay.  as  shown  on  map  No.  189,  is 
entirely  different  from  that  given  on  map  No.  11^7. 

liowever,  there  are  some  improvements  upon  the  earlier  edition,  and  in  several  oases 
it  is  apparent  that  the  maps  have  been  more  or  less  revised.  The  idea  of  utilizing  the 
general  majts  of  England,  Scotland,  and  Ireland  as  indices  for  the  more  detailed  maps 
of  Uie  counties,  by  ruling  and  numbering  upon  them  the  sheets  of  the  larger-scale  maps, 
is  certainly  a  good  one.  The  style  in  which  the  maps  have  been  produced  cannot  oe 
ci>u»idero<f  satisfactory :  the  hill-work  and  other  physical  features  are  often  very  eon- 
fused  and  indistinct  and  the  lettering  in  many  cases  is  so  small  as  to  be  almost  illegible, 
owing,  apparently,  to  tlie  prxxvss  of  reduction  from  mapi  of  larger  scales. 

World.  Stioler. 

Neui\  neunte  Lieferungs-Au«gabo  von    Stielers    Hand-Atlas,    100   Earten    in 

Kui^entich.     1  Lieferung.    Gotha:  Justus  Perthes,  1901.    Price  of  complete  atlaSf 

IN  50  iMffs,  H-iU  be  30  Mitriit,  or  eO  pg.  per  part,    Prt$ented  by  the  Puhlieher. 

The  last  i>ditic«D  of  Stieler's  Hand-Atlas  was  completed  just  ten  years  ago,  and 

sin^  that  time  oxpW^tion  and  geography  generally  has  made  much  progress.  B^ions 

that  then  had  t<^  be  ivprMented  by  blank  ^laces  have  now  been  explored,  and  districts 

that  wtr^  at  th^t  time  but  comparativtly  little  known  have  been  carefully  mapped, 

in  addition  to  which  many  alferati«>ns  have  taken  place  in  boundary-lines,  especially 

txf  ttte  territorial  pi>ai«»«ions  of  Kon^pean  countries.     All  this  has  rendered  it  most 

dMurable  xhki  a  »ew  edition  of  this  well-known  and  excellent  atlas  should  appear, 

whieh  it  i$  irntifVirg  to  know  the  publishers  l.ate  taken  in  hand,  and  of  which  they 

havt"  now  i«Q<Ai  the  nr»t  {%ari.    Accordirg  to  the  prospectus,  this  new  edition,  the 

ninth  that  has  tv^n  publii>hed.  will  cmtain  altogether  one  hundred  maps,  bein^  ^xe 

woop  than  we:e  civca  in  the  last « dition.    Of  these,  forty-nine  are  quite  new  or  naye 

hN«  enlinclj  lediawv,  wtile  painf  have  been  taken  to  bring  ths  others  up  to  date. 
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Semml  of  the  nmps  in  the  pre?ious  edition  hare  been  cancelled,  and  many  aro  to  be 
Bupeneded  by  new  ones,  ^^erallj  drawn  on  enlarged  loales.  Among  the  more 
important  of  the  new  mapa  is  one  of  Siberia,  in  2  sheets,  on  the  scale  of  1 : 7,500,000 ; 
China,  1 :  7,500,000 :  Africa,  on  6  sheets,  1 :  7,500,000,  which  is  to  supersede  the  previous 
map  on  the  scale  of  1 :  10,000,000 ;  Australia,  in  4  sheets,  1 : 5,000,000 ;  a  map  of 
Eartern  Canada,  1 : 7,500,000,  to  supplement  the  map  of  West  Canada  and  British 
Colmnbia,  preyionsly  given  on  the  same  scale.  These  maps  will  add  coufriderably  to 
the  value  of  the  atlas,  and  some  of  them  wore  very  mucli  needed.  The  whole  atlas  is 
to  appear  in  fifty  parts,  each  contaiuiug  two  maps,  in  addition  to  which  there  will  be 
a  foil  alphabetical  index  to  place-names.  It  is  the  intention  of  the  publishers  to  ifsue 
one  p«rt  every  two  or  three  weeks. 

Instead  of  the  hill-work  being  in  black  hachnring  as  hitherto,  it  is  now  shown  in 
brown,  which  ought  to  be  an  improvement,  inasmuch  as  the  names,  printed  in  black, 
should  be  more  legible ;  but  in  the  map  of  China,  which  appears  in  this  part,  the 
result  oannot  be  considered  altogether  satisfactory.  This  is  one  of  the  new  maps,  and 
certainly  gives  a  vast  amount  of  information  for  a  map  on  so  small  a  scale ;  it  is,  how- 
ever, somewhat  overcrowded,  and  from  one  reason  and  another  decidedly  lacking  in 
clesmeas,  especially  in  the  western  portion. 

On  the  back  of  each  map  is  a  small  index,  squared  in  to  show  the  area  included  in 
the  map  itself,  as  well  as  those  embraoing  the  adiacent  regions,  with  their  numbers. 

The  most  important  alteration  of  all  is  in  the  price,  for  the  complete  atlas  is  to 
cost  only  30  marks,  which  is  less  than  half  the  price  of  the  previous  e<fition. 

It  ia,  however,  to  be  hoped  that  this  reduction  in  price  does  not  mean  a  lowering  of 
the  standard  of  excellence  in  the  execution  of  the  maps,  which  has  hitherto  charac- 
terixed  this  well-known  atlas. 

CHABT8. 

AteizAlty  Charts.  Eydrographio  Department,  Admiralty. 

Qiarta  and  Plans  published  by  the  Hydrographio  Department,  Admiralty, 
September  and  October,  1901.  PreBented  by  the  Hydrographio  DepartmerU^ 
AimirdUy. 

Ho.  Inchw. 

3227) 

to   >  Monthly  wind  charts  for  coasts  of  South  America.     Qd, 
3238) 

3192  m  =  6'0  Scotland,  west  conbt : — I^och  Broom  (upper  portion).    2s.  6d. 

3104  m  =  1-4  England,  east  coast  .'—Hartlepool  to  BIyth.     2s.  6d. 

3212  m  =  7*0  Ports  on  the  east  coast  of  Italy  :— Port  of  Ancona.     la  6d. 

( 1*8) 

3197  m  =|8-6f  ^'"^*  • — Mevitas  bay.     Entrance  channel.    2s.  6d. 

0.110  'it\  /Plans  on  the  north  coast  of  Brazil; — Port  Timonha,  Port  Camocim. 

3213  m  =  30  I     j,  g^ 

lo,,,  ^  _/60\  Plans  in  the  Indian   ocean: — St.  Paul  island,  Amsterdam   island. 
1921m-|j.Q|     2s. 

3214  m  =  10   Red  sea.    Suez  bay  .—Ports  Ibrahim  and  Thewflk.    Is.  6d. 

J j^      __  f7"4j  Anchorages    in    Malacca    strait: — Wanderer    bay,    Arang    Arang 

\5*6/     anchorage  (republication).     1«. 
3209  var.  Bays  and  anchorages  in  Makassar  strait.     Is.  6d. 

1578  m  =  40    Japan  :— Simonoseki  strait.     2«.  6d. 

3196  var.  Harbours  and  anchorages  on  the  west  coast  of  Nipon,  Japan.    Is.  Qd. 

3200  m  =  0  35  Japan : — Aikappn    Misaki    to    Rebnn    islands.    (Plans : — Eabuka 

Biochi,  Oniwaki  Biocbi,  Teshio  6awa-Gashi.)    2s.  6d. 

3198  m  =  0-9    Bussian  Tartary  :— Askold  island  to  Cape  Povorolni.    2s.  6d. 
3222  m  =  3  0    Bussian  Tartarv  :— Kikorda  island  to  Larionoff  point.     2».  6d. 
1002  m  =  0  25  Australia,  south  coast :— Kivoli  bay  to  (ape  Otway.     2«.  6d. 
1014  m  =  0-25  Australia,  south  coast : — Cape  Jervis  to  Kivoli  bay.    2«.  6d. 

1383  var.  Islands  and  anchorages    in  the  south-east    Pacific    ocean  : — Juan 

Fernandez,  Cumberland  bay,  Mas  a  Fuera  island,  8t  Felix  and 
St.  Ambrose  islands,  St.  Felix  road  (republication).     Is.  6(f. 

2194  Anchorages  in  the  northern  part  of  Celebes.    New  plans :— Bolang 

Uki  bay,  Sumalata  road,  Himana  bay,  Pienchang  bay,  Domisil  bay, 
Paleli  and  Lintidu  roads. 

208  Japan  : — Harbours  and  anchorages  on  east  coast  Nipon.     New  plan  : 

— Uchiura  Wan. 

(/.  D.  Potter,  Agent.) 
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COiftrti  Oaneellad. 

No.  CAnoelled  by  No. 

200  Plan  of  Anoona  on  this^New  pUn. 

ohart.  /    Port  of  Anoona 3212 

411  Plans  of  Puerto  de  lasL.        , 

Nuovitas  del  Principe P®?  P'?f-  , 

on  this  chart.  )     Neuyitas  bay 8197 

1921  St  Paul  island.  INew  sheet 

1945  Amsterdam  island.  /    Plans  in  the  Indian  ocean  ......    1921 

1143  Anchorages   in   Malaoca^New  sheet 

strait  j     Anchorages  in  Malacca  strait      ...         1143 

2194  Plan   of    Eaidipan    and 

Bolang  Itam   anchor- 
ages on  this  sheet. 
2662  Plans  of  Wani  bay,  Mem-^ 

bora  road,  Palos  roadj 

Dangola     road,     and  VNew  sheet  with  these  plans 3209 

Mamuju    bay  on   this 

flhsfit 

3003  Plans    of     Tobi     shima 

anchorage  and  Eamo 

harbour  on  this  sheet 
2432  Plan  of  Nayezduik  bay 

on  this  sheet. 
1117  Plan   of  Abrek  bay  on 

this  sheet.  j 

1062  Glenelg    river    to    Cape\N©w  chart. 

Otway.  /    Itivoli  bay  to  cape  Otwuy 1062 

1014  Gape  Jervis  to  Guichen) 

bay.  [New  chart. 

1015  Guichen  bay  to.  Glenelg  I     Capo  Jervis  to  Rivoli  bay 1014 

river.  j 

1383  Jan  Fernandez.     Mas  a' 

Fuera  island. 
1344  Cumberland  bay                 Islands  and  anchorages  in   the  south-east 
.^v-  s    Pacific  ocean 138S 


.New  sheet  with  these  plans 3196 


New  chart 3198 


1276  St.  Felix  and  St.  Am- 
brose islands,  plans  on 
this  sheet 

2432  Plan  of  anchorages  on 
the  west  coast  of  Kaza- 
kavitch  island,  on  this 
chart. 


New  chart 3222 


Charts  that  haTe  reeaiTed  Important  Gorreotions. 

No.  1185,  England,  east  coast :— Biver  Thames,  sea  reach.  60,  Ohannel  islands : — 
Aldemey  and  the  Casquets.  117,  Foeroe  islands.  2296,  Gulf  of  Bothnia : — South 
Quarken  to  Homslandet.  2302,  Gulf  of  Bothnia :— Tome  point  to  Tauvo.  33, 
Germany : — Eicl  Fiord.  2206,  Black  sea :— Odessa  bay.  2220,  Ports  on  the  south 
shore  of  the  Black  sea.  2216,  Turkish  ports  on  the  south  shore  of  the  Black  sea. 
282,  Newfoundland :— St.  John  bay  to  Orange  bay.  114(,  Magdalen  islands: — 
Grand  Entry  harbour.  2029,  Prince  Edward  island  :— Cardigan  bay.  519,  Lake 
Huron.  334,  Lake  Huron : — Strait  of  Mackinac.  2522.  South  America,  east 
coast: — Santa  Catharina  island  to  Rio  de  la  Plata.  2887,  United  States,  west 
coast: — San  Pablo  and  Suisun  bays.  592,  British  Columbia: — Barkley  sound. 
2462,  Alaska: — Windham  bay  to  Icy  cape.  713,  Mauritius :— Port  Louis.  833, 
Bay  of  Bengal : — Kangoon  river  and  approaches.  1009,  Malacca  strait : — 
Approaches  to  Perak  river.  2201,  Plans  in  Sumatra.  1153,  Celebes: — Pulo 
Miutivo  to  Tanjong  Sutuno.  931,  Philippine  islands : — Ports  Snbie  and  Silanguin. 
2734,  China,  south  coast: — Si  Eiang  or  West  river.  Sheet  2.  1570,  Korea: — 
Approaches  to  Chemulpho.  104,  Korean  archipelago,  southern  portion.  2877, 
Japan: — Uwajuna  bay.  1055,  Australia,  west  coast: — Bedont  island  to  Cape 
Cuvier.  2747  a  and  b,  Australia,  south  coast : — Entrance  to  Port  Philip,  2 
sheets.   105,  Tasmania :— Port  Hobart.   2922,  Australia,  east  ooast :— Turtle  group 
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toTlaranoDt  point.    2532,  New  Zealand  :— Ninety  Miles  head  to  Ota  fro.     1417, 
SoOi  Paeifio:— Chatham  ialands. 
{JD.  PoUer,  Ag^nL) 

V«l  AtlA&tie  Oeaan  tad  Moditemnaan  Baa.  Metaorologiaal  Qffiee,  London. 

Mnthly  Pilot  Chart  of  the  North  Atlantic  Ocean  and  Mediterranean  Sea  for 
Bwmber,  1901.  Meteorological  Office,  London.  Price  6d.  Pre$enied  by  the 
Waorciogiedl  Office, 

Vihi  States  Ohaiti.  United  Statea  Eydrographie  Offiee. 

Pot  Chart  of  the  North  Pacific  Ocean  for  December,  1901.  U.S.  Hydrographic 
Okse,  Waahington,  D.C.    Preetnted  by  ike  U.8,  Hydrographie  Office. 


PEOTOeBAPES. 

BeU. 

Hteen  Photographs  of  Baffinland  by  Dr.  B.  Bell,  f.r.8..  1897.    Preeented  by  Dr. 
IBM. 

These  photographs  are  of  different  sizes  and  vary  considerably  in  merit ;  some  of 
ihm  are,  nowcver,  very  good.  They  were  taken  daring  a  journey  of  exploration  in 
Bainland  by  Dr.  Bobert  Bell  in  1897,  an  account  of  which  was  given  in  the 
Gm^phiedl  Journal  for  July  last.    The  titles  are  as  follows : — 

•T)  Esquimaux  kyaking  near  Amadjuak  fiord ;  (2)  Typical  view  on  south  coast  of 
Baihdand ;  (8)  Looking  up  Ca&on  inlet ;  (4)  Head  of  northern  inlet  of  North  Bay ; 
<5)  r>-pical  view  across  country  in  Fouthem  Buflinland ;  (6)  Bouldcry  valley ;  (7)  View 
i  Tasai-mi-Ia-roong  lake  ;  (8)  Kvakers  passing  Amadjuak  bay  ;  (9)  View  of  Tussi- 
lake;  (10)  Small  glacier ;  (11)  Knob  at  outlet  of  Cross  lake ;  (12)  Typical 
day ;  (13)  Big  island  from  the  south ;  (14)  Kyukers  approaching' ;  (15) 
Ekumaiix  women  in  Oomiak. 


Bell. 

Iventy-four  Photographs  of  the  (jreat  Bear  lake  region,  by  J.  Macintosh  Bell, 
£»).,  M .A.    Presented  by  J,  Macintosh  Bell,  Eeq. 

The  journey  of  Mr.  J.  Macintosh  Bell  last  year,  daring  which  these  photographs 
laKon,  was  described  in   the   Geographical  Journal  for  Septombor  last.     The 
are  well  selected,  and  some  of  the  views  will  be  specially  interesting  to 


goiogists  and  students  of  physical  geography,  as,  for  example,  those  showing  the 
ddihores  of  Great  liear  lake,  glacial  erratics,  the  Tundra  country,  south  of  Coronation 
gtt  and  several  others.    The  following  is  a  list  of  the  titles:— 

(1)  Glacial  erratics,  Cape  MacDouoell ;  (2)  Northern  natives :  (3^  French  half- 
li«d  native  in  the  Mackenzie  river  region ;  (4)  Freetraders*  establishment.  Fort 
telation  ;  (5)  Dog-teams  on  the  Mackensie  river ;  (6)  Old  shore-lines  (terraces),  north 
ijmn  of  MacTavisIi  bay ;  (7)  White  spruce  trees  at  old  Fort  Confidence ;  (8)  Chute 
da  ObinardB,Camsell  river ;  (9)  Old  shores  of  Great  Hear  lake.  Cape  MacDonnell :  (10) 
8ad  barrens  and  trees  excavated  out  of  the  sand  by  tlie  wind,  east  shore,  Bnssel  bay  ; 
(IJ^  Itkan  lake.  Barren  Lands,  south  of  Corooation  gulf;  (12)  Greenstone  cliffs,  east 
ihire  of  MacTavish  bay ;  (13)  Wind-excavated  trees,  east  fhore  of  Kussel  bay ;  (14) 
Clristianised  Indian  children.  Fort  Providence ;  (15)  Hudson  Bay  Cu.'s  post  at  Fort 
iHaiMSon ;  (16)  Indian  children.  Fort  Providence ;  (17)  Old  Fort*  Confidence,  north- 
wend  of  Great  Bear  lake;  (18)  White  Eagle  fulls,  Camsell  river;  (19)  Tundra 
eoatey,  south  of  Coronation  gulf;  (20)  Dogrib  Indian  camp,  near  Duwaso-necha  lake ; 
(21)  Dawaso-necha  lake ;  (22)  Trees  and  quartzite  talus  slopes,  near  Fort  Confidence : 
(2t)  I>rmnlin8  (glacial  moimds).  Barren  Lands,  south  of  Coronation  gulf;  (24)  Trees 
anered  with  sand,  by  wind,  east  shore,  Kussel  bay. 

flBtxal  Afriea.  Weatherlej. 

Forty-five  Photographs  of  British  Central  Africa,  by  Poulett  W'eatlierley,  Esq., 

1898.     Presented  by  P.  Weatherley,  Esq. 

The  Society  is  already  indebted  to  Mr.  Poulett  Weatherley  for  many  excellent 
ibtographs  of  the  Lake  Mweru  and  Bangweulu  region  of  Central  Africa,  and  these 
£ni  a  welcome  addition  to  those  he  bus  already  presented.  Many  of  them  are 
etremely  good. 

(1)  The  Luapula,  near  its  entrance  into  Bangweulu ;  (2)  The  native  who  ferried 
liringstone  across  the  Lullmala,  the  last  day  of  Livingstone's  life ;  (3)  Mumbotuta 
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fr-nii  UiV  ijamp    ^\j  ViveaiVn  wjuth-i  ^thowin;^  tattooing  on  bodies)  woarin^ 


I 
I 


Tljt  coiffure  of  a  natire  of  Kimi  Ml>  &iiflfare  of  a  Mwa  Uai :  (12  and 
of  a  wcimuk  of  I'nm,  Dort)j-w€«t  of  L&k<i  Mweru  ;  (14;  Digging  for  wate: 
(.'hitamlxi  from  Kski'ifw^.  (\^)  LaapmU  river,  near  the  Luombwu;  (16)  1 
about  JJmik  v>  the  north  of  the  J'.hni^tou  falU;  (17)  The  Luupula  opi 
iDb't!  *\h,  Fint  rrjHln^-plaCf;  on  the  Lnombwa:  (19)  Luanga.  West  \ 
Viitire  of  Kin— «  freax  of  oat  are  ;  ^21;  'J  he  Liiapula,  halfway  between  t 
fallfc  and  Mwer-  ^5r^^  Oviffaret  of  na*.i?efl  on  the  upj)er  Luapula:  (2:^)  Vi 
new  guxi'/L  ai  Cii^ve.  1'^  >.'i.%?  towardji  Kampingi :  (2i)  Part  of  the  Joh 
(25;  De«AT^  poTti'.rj  «/  xt^t-, ::« rTprj rid u  tree,  with  the  Livingstone  inscription 
''20. 2T,ii:«o  ^^.  i'aru  -/  M.;»:.'.oilQod,  Johnst/^n  fallr<,  showing  conglomerate 
Vifw  irjtL  hjr.-'M  Ll...  lv,A:;i?  r.onh  up  the  enit  store  of  Fung^  i^eninsula 
J^ke  Ztuxur »«*«>.  <''jfj,  TigUnrd.  *tf-,\f,  fiud  nrtsv  at  Ihota  point,  after  the  cu 
linn  of  I^i  ^  b«.Ljfw^-?j>;  ".'A,  Vi'.-w  from  Mwana  n^ipo's  boma,  on  the  w 
Lake  Knui}*-.-  vilv.  '^tlj  \'ie«  of  ooait  and  lower  platesui  of  Buhongolo  rai 
nurti. :  fO^y  Mopu^tdu  trf«  i^l  its  maturity  in  summer  foliage;  (34)  Part  o 
UciiiLdb  uutin'u,  wuth-nett  Lake  Bangweuiu  :  ^^5;  Mumbr)tuta  from  Mr.  A 
<^mp :  '.'ifJ;  Mr.  WeatLerley's  ittirtertt  b.aving  Kalungii's:  (;{7)  Mwa  Usi 
(^)  Kawaniie  uiosi  in  the  extreme  dij>tancf:,  uud  part  of  the  Great 
luamh :  (cJ9;  The  mupundu  tree  under  wiiicii  Livingstone's  heart  was  bni 
forked  mutowo  tree  in  the  l^ckground  (not  the  visitor's  tree)  the  body  of 
was  placed  to  dry  in  the  sun  during  the  process  of  embalming:  (40) 
iuBcnption  on  the  mupundu  tree :  (41)  The  mupundu,  from  the  left  bank  i 
river:  (42;  Luwe  river,  looking  up,  a  little  alxive  the  mupundu  tree:  (4; 
iKiat :  the  centre  section  was  broken  up  by  the  Wa  Usi  for  making  bullet 
View  ot  Chifunawuli:  (15)  A  Mwina  Eisinga  and  Mwina  Katanga. 

Xmtncky. 

Twelve  J'hotographs  of  Kentucky,  by  Miss  Semple.     Presented  by  Mi§i 

Mont  of  the«c  photographs  were  reproduced  in  the  Oeographical  Journ 
last,  to  illustratf;  Hiss  Semple's  paper  on  '*  The  Anglo-Saxons  of  the  Kent 
tuins.''    They  are  as  follows  :  — 

(\)  Blountain  typi-s;  (2)  A  mountain  saw-mill  ;  ('.\)  Hand-loom  and  spii 
for  dax:  (4)  Huud-mill  for  grinding  maizi* :  (5)  Saltworks  in  Clay  country 
ly^ajM;  in  a  mar;rinal  country  ;  (7)  A  bit  of  level  land :  (8)  A  mountain  ( 
'«biu  of  the  better  sort;  (iO;  Corn-mill  in  an  upland  **cove;"  (11)  An 
farm  :  (12)  Fording  a  stream. 

RhodMiA. 

Fifty-^>ue  Photographs  of  Northern  Rhodesia,  in  the  neighlK)urh<x)d  of  t 

river,  hy  O.  Grey,  Esq.,  1899.    Presented  by  G.  Orty,  Esq. 

7*he  region  through  which  Mr.  G.  Grey  travelled  in  1899,  when  ho 

jfhot/.fgraj»lis,  lies  to  the  north  of  the  Zaml>ezi,  in  the  neighbourhood  of  \ 

falle,  to  abfjut  11^  30'  S.  lut.,  and  includes  the  Kafue  river  and  itc  tribut 

\iewi  are  princifially  representative  of  the  scenery  and  incidents  of  trave 

M;  On  the  Zambezi  river,  near  Binga's  kraal :  (2,  3.  and  4)  Taking  doi 
a  river :  (5)  Travelling  companions ;  (G;  Camp  scene— the  kitchen ;  (7)  Pac 
the  banks  of  the  Zambezi ;  (8)  Com  crop  on  the  Matoka  plateau ;  (9)  Boy  li 
(10;  Lioo-prorjf  kraul ;  (11)  Nogolo  river,  near  its  junction  with  the  Zambe 
riAd  from  Buluwayo  to  Lnbu:  (13)  Mr.  M.  G.  Farquhar:  (11)  Pack-muli 
G.<;rey:  (IC;  Mule  rolling  with  pack:  (17)  Boy  riaing  mule:  (18)  Donk 
iiri  rtfid  between  Zambezi  and  Lubu ;  (19)  Camp  at  Lubu ;  (20)  Mopani  v 
Lubu  :  (21)  Mr.  N.  C.  (lielgud,  native  commissioner,  Lubu  ;  (22)  Mr  Gielg 
(2:i;  Mr.  (4ielgui]  and  his  b^t;  (24)  (irerman-sausago  tree  ;  (25-51)  No  title 

N3.— It  would  greatly  add  to  the  value  of  the  colleotion 
ffraphB  which  has  been  establiBhed  in  the  Map  Boom,  if  all  tfa 
of  the  Boolety  who  have  taken  photographs  during  their  travi 
forward  copies  of  them  to  the  Map  Curator,  by  whom  the 
acknowledged.  Should  the  donor  have  purchased  the  photo, 
will  bo  ufleftd  Ibr  reforenoo  if  the  name  of  the  photographe: 
ttddren  are  glvMi. 
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A  FOURTH  JOURNEY  IN   PERSIA,  1897-1 901. • 

By  Major  P.  MOLESWORTH  SYKES. 

Ox  the  previous  occasion  on  which  I  had  the  honour  of  reading  a  paper 
before  this  Society,  I  gave  a  general  description  of  the  physical  features 
of  Persia  ;  I  now  propose  to  give  some  account  of  the  Persian  gulf,  up 
and  down  which  I  have  steamed  many  times,  and  I  have  also  had  the 
opportunity  of  visiting  some  of  the  ports  which  are  not  touched  at  by  the 
mail  steamers. 

The  Persian  gulf,  known  in  common  with  the  Indian  ocean  and  the 
Red  sea  as  Erythrean  by  the  ancients,  is  one  of  the  most  interesting 
bodies  of  water  in  the  world  from  the  historic  point  of  view,  and 
perhaps  in  the  near  future  the  ejes  of  Europe  may  be  directed  to  it 
as  commanding  the  shortest  route  to  the  East.  Although  constituting 
a  waterway  between  the  ancient  civilizations  of  the  world,  yet  few 
coasts  are  more  forbidding,  and  even  nowadays  sailors  always  com- 
plain that  there  is  either  too  mnoh  or  too  little  wind  in  *'  the  Gulf," 
as  it  is  termed.  Serrated  ranges  runoing  parallel  to  the  coast,  an 
absence  of  sheltered  harbours,  sunken  reefs  and  dangerous  currents, 
added  to  the  storms  so  prevalent,  must  have  constituted  terrible  dangers 
to  mariners  attempting  voyages,  and  the  inhospitable  shores  have 
ever  been  the  abode  of  a  low  class  of  Ichlhyopbagi,  who  would  have 
had  no  mercy  on  a  shipwrecked  crew.  On  the  other  hand,  the  climate 
is  never  cold,  while  the  extreme  heat  which  is  so  trying  to  Europeans 
is  agreeable  to  the  native  of  its  'shores ;  and  heat  was  undoubtedly 
favourable  to  civilization  at  its  inception,  as  the  inhabitants  of  harsh 
climates  were  almost  compelled  to  be  hunters  to  keep  themselves  clothed, 
and  consequently  remained  longer  in  a  savage  state. 

*  Bead  at  the  Boyal  Geographical  Society,  November  25,  1901.     Mbj),  p.  248 
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Ghaldaea,  according  to  the  tradition  preserved  by  BerosuB,  was 
civilize i  \>y  a  creature  half  man  and  half  fish,  who  came  from  the 
Erythrean  sea  and  taught  men  the  arts  of  life.  Its  name  wa^  Oannes, 
no  doubt  derived  from  the  name  of  the  Chaldaean  god  of  the  primaeval 
waters,  Ea.  This  legend  undoubtedly  points  to  some  higher  race  arriving 
hj  sea,  but  further  than  this  the  mists  have  not  been  rolled  away. 
There  is,  perhaps,  no  recorded  expedition  by  sea  so  ancient  as  that  of 
Sargon  I.  of  Chaldeea,  who,  about  b.c.  3800,  navigated  the  Mediterranean, 
while  his  son  Naramsin  *  led  an  army  against  Magan,|  which  may  be 
identified  with  the  mainland  opposite  the  Bahrein  islands.  It  is  here, 
indeed,  that,  in  my  opinion,  excavations  should  be  made,  which  might 
possibly  establish  records  of  still  earlier  voyages.  For  instance,  we 
learn  that  in  the  third  millennium  B.C.,  timber  and  diorite  were  procured 
for  a  priest-king  of  Lagash  (Shirpurla),  in  Shumer,  from  Magan  and 
Melukhkha,  Nituk  {  and  Gubi,  and  this  points  to  an  established  trade. 

The  oldest  legends  of  the  Phoenicians  place  the  cradle  of  the  race 
in  the  marshes  on  either  side  of  the  Tigris  and  Euphrates,  or  in  the 
Bahrein  islands,  the  largest  of  which,  Tylos  and  Arados,  bore  names 
that  were  still  more  famous  on  the  Mediterranean  as  Tyre  and  Arvad. 
It  was,  indeed,  only  on  account  of  violent  earthquakes  that  this 
interesting  race  migrated  across  Syria  to  the  Mediterranean  sea — at 
least,  that  was  their  own  belief. 

But  the  known  history  of  navigation  in  the  Persian  gulf  hardly  begins 
before  the  end  of  the  eighth  century  B.C.,  when  Sennacherib  crushed 
the  refugees  who  had  fled  to  the  islands  in  the  gulf  by  means  of  ships 
built  by  Phoenicians  and  Cypriote  Greeks,  whom  he  brought  across  from 
the  Mediterranean  sea.  On  the  Taylor  cjlinder  the  campaign  is  described 
as  follows :  "  The  remnant  of  the  men  of  Bit-Yakin  .  ,  .  took  all  the 
gods  of  the  country  and  crossed  the  Great  Sea  of  the  Sunrising,  and 
took  up  their  abode  in  Elam.  On  ships  of  Hatti-land  I  traversed  the 
sea.  ..."  § 

The  story  of  Sennacherib  then  informs  us  that  navigation  was 
known  in  the  Persian  gulf  at  least  as  early  as  the  eighth  century  b.c., 
and  it  is  unlikely  that  it  was  ever  entirely  suspended,  as  the  land  routes 
lay  across  the  deserts  of  Central  Asia,  ever  the  haunt  of  predatory 
);ribes,  which  routes  are  not,  oven  in  the  twentieth  century,  opened 
up  to  commerce. 

We  next  come  to  the  period  when  Babylon  was  at  her  zenith,  and 
trade  was  so  flourishing  that  peacocks  and  rice  were  known  even  in 
distant  Athens  at  the  time  of  Sophocles  and  Aristophanes,  and  that  by 

*  Vide  *The  Dawn  of  Civilization,*  by  Prof.  Blaspero,  p.  600. 
t  Ibid.,  p.  564,  n.  3. 

I  B.A.S.  Journal,  April,  1898,  *'  The  Early  Ck)mmerce  of  Babylon  with  India,"  by 
J.  Kennedy.    Nituk  is  considered  to  be  Bahrein. 
§  '  Light  from  the  East,'  p.  197. 
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their  Tamil  names.*  Under  Persian  rale  Babylon  declined,  and  with  her 
fall  direct  intercoarse  with  India  may  have  gradually  ceased,  so  that 
when  Nearchos  appeared  on  the  scene  in  326  B.C.,  he  practically  re-dis- 
coyered  what  was  already  a  very  ancient  trade  route.  I  cannot  dwell  on 
his  famous  voyage  from  the  mouth  of  the  Indus  to  the  Earun,  although 
I  shall  incidentally  refer  to  it,  and  as  Persia  throughout  the  period  of 
her  history  never  was  a  sea-faring  nation,  we  come  to  the  ^times  when, 
in  the  fifth  century  after  Christ,  Chinese  ships  were  seen  in  the 
Euphrates.!  This  adventurous  commerce  is  first  mentioned  by  Masudi 
in  the  following  passage  :  *'  The  principal  branch  of  the  Euphrates  ran 
past  Uira.  ...  To  this  port  arrived  ships  from  China  and  from  India."  { 
Moreover,  Chinese  annals  of  the  Thang  dynasty  of  the  seventh  and 
eighth  centuries  describe  in  detail  the  course  followed  by  the  junks. 

This  extraordinary  activity  was  eclipsed  by  the  teeming  prosperity 
of  the  Arabs  in  the  ninth  century,  when  the  trade  from  the  East, 
enriching  Balsora  §  and  Baghdad,  gilded  Asia  with  those  imperishable 
legends  which  are  embodied  in  the  '  Thousand  and  one  Nights,'  and  are 
responsible  for  Milton's  *'  gorgeous  East."  |{  It  was  from  Balsora  that 
Sinbad  set  forth  on  his  adventurous  voyages  which  quaintly  portray 
the  ideas  of  the  period  when  the  world  was  but  little  known,  and  even 
to-day  the  lovely  palm-groves  and  romantic  creeks  which  render  Basra 
an  Eastern  Venice,  retain  a  glamour  of  departed  glory  ;  while  the  high- 
pooped  haggala  in  which  Sinbad  and  his  companions  launched  forth 
upon  the  deep,  can  still  be  counted  by  scores  in  the  Shat-el-Arab. 

When  misgovernment  began  to  close  the  Basra  route,  the  great 
caravan  road  via  Tabriz  to  Bandar  Abb4s  took  its  place.  Hormuz,  at 
first  situated  on  the  Minab  river,  and,  when  the  mainland  became  unsafe, 
on  the  island  of  Jerun,  rose  to  be  the  emporium  of  the  East,  until  perhaps 
one  of  the  greatest  events  in  history  occurred — the  arrival  of  European 
ships  in  Eastern  waters.  Although  it  is  impossible  to  doubt  the  ultimate 
benefit  that  has  been  derived  from  the  opening  of  this  great  trade-route, 
which  perhaps  saved  Europe  from  Asiatic  domination  by  a  final  severance 
of  the  two  arteries  of  the  world's  commerce  via  the  Persian  gulf  and 
the  Bed  sea,  yet  it  is  hard  not  to  feel  hurt  that  our  representatives 
first  appeared  as  pirates  far  surpassing  in  their  methods  the  general 
cruelty  of  the  times.  The  behaviour  of  Albuquerque  in  the  Persian  gulf 
was  atrocious,  and  it  is  difficult  to  read  how  he  mutilated  his  prisoners 
•*  for  the  glory  of  Grod  "  without  a  deep  sense  of  humiliation.     For  more 


•  R.A.8,  JourtuU^  **  The  Early  Commerce  of  Babylon  with  India,"  by  J.  Kennedy, 
April,  1898. 

t  Vide  'Cathay  and  the  Way  Thither,'  vol.  i.  p.  Ixxvii.  In  the  ninth  century  tliey 
only  came  np  the  Persian  gulf  as  far  as  Sir&f,  the  modern  Tahiri,  and  later  on  Hormuz 
was  tbeir  farthest  point  west. 

X  'Les  Praires  d'Or,'  vol.  i.  p.  216. 

§  Balsora  is  the  modem  Basra. 

II  Cf.  *  Paradise  Lost,*  book  ii. 
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than  a  hundred  years  the  Portuguese,  by  holding  Hormuz,  kept  their 
hands  on  the  throat  of  Eastern  trade,  while  cruising  occasionally  up  the 
Bed  sea,  until,  at  the  beginning  of  the  seventeenth  century,  the  English 
appear  on  the  scene. 

The  recently  published  diary  of  Sir  Thomas  Eoe,*  our  first  ambas- 
sador to  India,  is,  I  would  venture  to  suggest,  of  immense  historical 
value  as  showing  our  actual  position  in  those  days.  A  most  salient 
feature  appears  to  be  the  smallness  of  the  trade,  the  whole  of  India 
not  being  able  to  furnish  more  than  four  or  five  cargoes  a  year.  It 
was  on  this  account  that  a  ship,  the  James,  was  sent  to  Jask  with  a 
view  to  opening  up  trade  with  Persia ;  |  but  even  so  there  were  diffi- 
culties, not  only  on  account  of  the  Portuguese,  but  also  because  Shah 
Abbas  wanted  little  else  than  cash  { — although  he  never  refused  presents 
— and  in  those  days,  to  take  bullion  out  of  England  was  considered  to 
be  almost  criminal. 

In  1620  there  were  two  sea-fights  ofif  Jask,  the  first  being  indecisive ; 
but  in  the  second  the  Portuguese  were  defeated,  and  the  English  fac- 
tory, which  appears  to  have  been  founded  in  1619,  was  saved  from 
destruction.  Two  years  later,  in  1622,  in  alliance  with  Persia's  great 
Shah,  Hormuz  was  taken,  and  the  Portuguese  power  received  a  blow 
from  which  it  never  recovered.  From  this  date  until  to-day  British 
trade  and  influence,  although  fluctuating,  has  been  on  the  increase,  and 
our  responsibilities  have  been  faced  with  a  determination  which  has 
been  unsurpassed  in  any  quarter  of  the  globe. 

At  the  beginning  of  the  nineteenth  century,  the  Jowasmi  pirates 
were  strong  enough  to  take  H.M.S.  Minerva  after  two  days*  fighting, 
and  every  sailor  was  put  to  the  sword.  This  affront  was  only  wiped 
out  by  some  desperate  engagements,  which  forced  the  truculent  Arabs 
to  abstain  from  sea-fighting  and  piracy.  Since  the  middle  of  the 
century  the  pax  Britannica  has  been  maintained,  although  not  without 
a  heavy  outlay.  In  the  Bahrein  group  alone  has  this  peace  been 
broken  in  recent  times,  when  Sheikh  Jdsim,  in  1895,  attempted  to 
invade  these  islands  from  Zobdra  on  the  opposite  coast.  However, 
the  punishment  meted  out  to  him  was  short  and  sharp,  forty-four  of 


♦  Edited  by  W.  Foster,  under  the  anspioes  of  the  Hakluyt  Society. 

t  Gf.  'Sir  Thomas  Roe,'  p.  380:  '*That  the  war  with  the  Turks  having  blocked 
commorcial  intercourse  with  Europe,  there  must  be  in  Persia  at  once  a  dearth  of  cloth 
and  a  plethora  of  silk ;  that  it  was  absolutely  necessary  to  find  6ome  vent  for  the  large 
stock  of  Englidh  goods  in  their  warehouse,  for  which  no  immediate  sale  could  be 
lioped  in  India." 

X  Gf.  'Sir  Thomas  Boe,'  p.  353:  '*And  obserue  one  thing  well:  The  parts  of 
Persia  that  vent  cloth,  which  in  Steele's  judgement  will  not  exceed  500  a  yeare — a 
small  matter — and  the  rest  wilbe  expected  to  be  supplyed  in  mony,  are  the  same  that 
produce  the  silke  and  are  nearest  Turky,  as  Gordgestan  and  Gilao ;  and  to  those 
parts  cloth  can  be  brought  cheaper  by  Aleppo  then  by  Jasques." 
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hifl  ships  being  destroyed  by  H.M.S.  Sphinx  and  Pigeoti,  while  an  even 
larger  nnmber  was  towed  oflf  to  Bahrein. 

At  the  present  time  the  Persian  gulf  is  crowded  with  British  ship- 
ping, Hindustani  is  the  prevalent  language  at  most  of  the  ports,  and 
peace  prevails  everywhere.  It  must,  however,  be  remembered  that 
were  the  British  gunboats  to  quit  this  land-locked  sea,  piracy  would 
immediately  be  re-established;  and,  as  an  Arab  naively  remarked  to 
me,  the  loot  would  now  be  ten  times  as  valuable  as  it  was  a  generation 
ago. 

I  reached  Bombay  in  November,  1897,  and  the  beginning  of  Decem- 
ber found  me  at  Bushire.  A  few  days  after  my  arrival,  news  reached 
Colonel  Meade,  the  Resident,  of  the  murder  of  Mr.  Graves,  of  the  Indo- 
European  Telegraph  Department,  while  engaged  on  inspection  duty 
midway  between  Jask  and  Chahbdr.  Being  ordered  to  proceed  there 
without  delay,  I  was  soon  steaming  down  the  Gulf  on  board  H.M.S. 
Pigeon,  under  Commander  Mowbray.  After  calling  in  at  Jask,  we 
steamed  east  along  the  coast,  and  early  in  the  morning  found  ourselves 
oflf  Oalag,  where  the  Patrick  Stewart,  with  Mr.  ffinch,  the  Director-in- 
chief  of  Persian  Telegraphs  and  his  staff,  and  the  Persian  man-of-war 
Persepolis,  were  lying  at  anchor.  After  consulting  with  Mr.  ffinch,  whu 
had  already  sent  off  in  every  direction  to  collect  camels,  we  landed,  a 
party  of  thirty  all  told,  and  camped  near  a  wretched  date-grove.  Some 
eight  camels  were  all  that  could  be  procured  at  first,  so  that  our  kit  was 
restricted  to  about  half  the  usual  scale ;  and  an  early  hour  the  next  morn- 
ing found  us  ready  to  march  inland.  The  sea-shore  was  quite  bare,  and 
inhabited  by  myriads  of  small  crabs;  but  once  we  struck  inland  the 
lofty  tamarisks  gave  quite  a  park-like  appearance  to  the  flat  level 
country.  After  a  hot  march  we  reached  the  banks  of  the  Eapsh,  and 
close  to  what  is  technically  known  as  a  mast — a  miniature  Eiffel  tower, 
used  when  great  spans  are  necessary  in  telegraph  construction — we 
saw  the  grave  of  our  murdered  countryman.  We  camped  near  the 
Persian  force  commanded  by  the  Daria  Begi,  who  had  sixty  men  and 
a  gun  with  him,  and  then  went  to  hear  what  my  colleague,  who  had 
arrived  two  days  previously,  thought  about  the  situation. 

I  found  that  matters  were  at  a  deadlock,  as  the  Earwanis  *  declined 
to  surrender  the  murderers,  and,  the  time  given  them  by  the  Persian 
admiral  expiring  on  the  following  evening,  we  decided  that,  unless 
hostages  were  given,  we  should  march  to  the  Karwan  villages,  which  were 
said  to  lie  some  10  miles  to  the  north,  under  the  low  range  of  hills 
that  apparently  runs  the  whole  length  of  Makran.f     Tents,  supplies, 

*  Is  it  not  at  least  poBsible  that  wo  here  find  the  Caraonas  of  Marco  Polo  ?  The 
tribe  is  famoua  for  lawlessQeBs.  and  is  distinct  from  the  Baluchis. 

t  The  origin  of  the  word  **  Makran  "  lias  interested  me  for  many  years.  Sir  T.  Holdich 
accepts  the  derivation  given  by  Sir  Oliver  St.  John,  that  Makrdii  is  a  c  utraction  from 
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and  camels  were  all  sent  up  by  the  indefatigable  Director-in-chief, 
while  in  the  afternoon  Mr.  Sealy,  Director  of  the  Persian  gulf  section, 
came  into  camp,  having,  with  the  aid  of  officers  of  the  Patrick  Stewart, 
completed  a  temporary  line.  They  all  joined  us,  and,  in  the  evening, 
Mr.  Wood  of  the  Imperial  Bank  of  Persia  came  riding  np,  thus  com- 
pleting our  party. 

At  3  a.m.  we  marched  ofif,  but  an  unwilling  guide  led  us  by  rather 
tortuous  paths,  so  that  at  sunrise  we  wore  still  far  from  the  hills.  At 
a  point  where  the  tracks  separated  he  was  so  anxious  for  us  to  go  to 
the  right  that  we  went  to  the  left,  and  soon  saw  that  our  decision  was 
correct,  as  a  large  party  came  out  for  a  palaver.  This  was  merely  a 
feint  to  ^ain  time,  and  when  we  at  last  reached  a  large  village  we 
found  it  deserted.  At  night  we  had  three  officers  for  each  watch,  and 
between  each  pair  of  sentries  two  natives  were  told  off  to  listen,  as 
seeing  was  almost  impossible.  About  10  p.m.  a  shot  was  fired  at  a 
sentry,  and  we  heard  a  murmur  as  of  a  large  body  of  men;  but  Mow- 
bray fired  a  Verrys  red  light,  and  so  stopped  a  rush,  if  any  was  in- 
tended. The  next  day  we  changed  our  camp  to  a  better  site,  and  before 
sunrise  on  the  following  day  a  reconnaissance  in  force  started  off  west, 
and  we  drove  the  Karwdnis  from  a  large  date-grove.  In  the  meanwhile 
the  Resident  had  arrived  at  Bapsh,  so  I  rode  in  to  report,  and  three  days 
later  he  reached  the  Karw4n  district.  Our  force  being  doubled,  we  had 
to  change  our  camp,  and  after  a  day  or  two,  as  there  was  nothing  more 
to  be  done  for  the  present,  we  returned  to  the  coast,  where  Commander 
Carr,  c.m.g.,  a  Fellow  of  this  Society,  gave  me  a  passage  to  Maskat. 

After  coaling  we  ran  across  to  Hormuz,  and  at  length  my  desire 
of  visiting  that  famous  island  was  realized.  Producing  nothing  but 
salt  and  oxide  of  iron,  Hormuz  is,  apart  from  its  fisheries,  dependent 
for  its  daily  bread  on  the  mainland,  while  there  is  not  a  drop  of  fresh 
water  anywhere.  The  magnificent  fort,  which  we  captured  in  alliance 
with  Shah  Abb4s,  is  still  in  an  almost  perfect  state  of  preservation.  We 
entered  by  a  massive  door  studded  with  iron  spikes  and  protected  in 
front  and  flank  by  bastions.  After  passing  the  guardhouse,  the  lower 
enceinte,  covering  about  an  acre,  lay  before  us,  from  which  a  sharp  rise 
led  to  the  inner  work,  where  the  most  conspicuous  object  was  a  superb 
reservoir;  a  second  incline  brought  us  to  all  that  remained  of  a 
sumptuous   palace,  from  which  we  could  see  into   the  ruined   town. 


mdhi  fiDd  Khurdn,  two  modern  Persian  words  which  represent  the  lohthyophagi  of  Arrian. 
However,  the  word  is  apparently  much  more  ancient,  and  I  offer  the  following  sugges- 
tion. Although  Assyriologlsts  differ  as  to  whether  Magan  represents  the  Sinaitio 
peoinsula  or  Oman  and  the  country  behind  Bahrein,  we  have,  at  any  rate,  the  Maka  of 
the  inscriptions,  and  the  Mykians  or  Mekians  of  Herodotus,  who  locates  them  to  the 
west  of  Makrdn.  Now,  the  coast  was  a  waste,  or  ran,  as  it  is  still  termed  in  Bind,  the 
word  being  the  Sanscrit  irina.  Is  it  not,  then,  possible  that  in  Maka  irina,  signifying 
the  •*  waste  of  Maka/'  we  have  at  last  traced  the  origin  of  this  much-debated  word, 
that  was  in  the  early  years  of  the  Hijra  pronounced  Mokkardn  ? 
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while  Dttmerous  rusty  cannon,  not  much  bigger  than  popguns,  testified 
to  the  fact  that  there  were  more  gnns  than  could  be  conveniently 
carried  oflf  when  the  fort  was  abandoned.  Descending,  we  examined 
what  was  apparently  a  breach  made  by  the  sea,  and  seeing  that  this 
stronghold  was  indeed  "  so  well  fortified  with  deep  trenches,  counter- 
scarp, and  great  ordinance  commanding  both  city  and  haven,  that  none 
exceeded  it  through  all  the  Orient,"  *  we  felt  proud  that  our  country- 
men had  made  such  a  glorious  entrance  on  to  the  stage  of  Persia, 
which  the  heroic  resistance  of  the  Portuguese  but  served  to  enhance. 

llie  town  is  entirely  destroyed,  and  all  that  we  noticed  were  several 
hundred  reservoirs,  while  on  a  little  hill  on  the  south  side  of  the  bay 
are  the  ruins  of  what  was  undoubtedly  a  chapel.  Musing  over  the 
utter  desolation,  it  was  difficult  to  believe  that  such  a  spot  could  ever 
have  been  a  famous  city;  yet  no  traveller  passed  through  it  but 
sounded  its  praises,  Abdur  Bazzak,  as  the  following  extract  will  show, 
being  not  the  least  enthusiastic:  '*'Ormuz,'  which  is  also  called 
Jerun,  is  a  port  situated  in  the  middle  of  the  sea,  and  which  has  not 
its  equal  on  the  surface  of  the  globe.  The  merchants  of  seven  climates 
all  make  their  way  to  this  port ;  they  bring  hither  those  rare  and 
precious  articles  which  the  sun,  the  moon,  and  the  rains  have  combined 
to  bring  to  perfection."  t 

From  Hormuz  we  tried  to  make  Kishm,  but  it  was  too  rough, 
and  we  were  consequently  unable  to  pay  our  tribute  to  the  great 
explorer  Baffin,  who  was  in  charge  of  a  gun  at  the  siege  of  the  castle, 
which  preceded  that  of  Hormuz,  and  '*  received  a  small  shot  from 
the  castle  into  his  belly,  wherewith  ho  gave  three  leapes,  by  report, 
and  died  immediately."  {  Kishm  has  more  recently  (in  1896)  acquired 
a  melancholy  notoriety  as  the  scene  of  an  earthquake,  which  killed 
more  than  a  thousand  of  its  inhabitants  and  did  an  immense  amount  of 
damage. 

So  long  as  we  were  coasting  we  were  in  a  rough  sea,  but  the 
moment  we  reached  the  land-locked  harbour  between  it  and  Henj&m, 
we  were  once  again  in  still  water,  and  easily  realized  Sir  John 
Malcolm's  high  opinion  of  it.  Heujam,  although  now  supporting 
the  scantiest  of  populations,  was  once  densely  inhabited,  as  the  ex- 
tensive ruins  prove,  while  for  a  few  years  it  was  a  telegraph  station, 
connecting  Bushire  with  Jask. 

Upon  returning  to  Maskat,  after  a  most  enjoyable  cruise,  I  found  the 
Resident  just  about  to  start  for  Chahbar,so  I  left  the  hospitable  Lapwing 
and  transferred  myself  to  the  B.I.M.  ss.  Lawrence,  where  I  was  among 
old  friends.    I  accompanied  Colonel  Meade  on  his  farewell  visit  to  the 


*  *  Some  Yeares  Travels  into  Africa  and  Asia  the  Great,'  by  Sir  T.  Herbert,  p.  106. 
t  '  Journey  of  Abdur  Bazzak,'  p.  5.    Hakluyt  Society. 
X  *  Parchas  PilgrimB,'  vol.  ii.  lib.  x.  cap.  9. 
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Sultan,  where  we  were  reoeived  in  what  straok  me  as  a  very  European 
room,  until  I  remembered  that  it  was  the  Portugaese  Government  House 
and  factory,  the  building  being  three-storied.  His  Highness,  who 
knows  a  little  Hindustani,  appeared  to  take  a  great  interest  in  the 
topics  of  the  day,  in  which  he  was  evidently  versed,  and  invited  me  to 
call  whenever  I  passed  through  Maskat. 

The  Eesident  came  on  board  the  Lawrence,  amid  the  thunder  of  a 
salute,  and  the  following  morning  we  reached  Chahbdr,  where  half  a 
company  of  Bombay  Marine  Infantry,  under  Captain  Creagh,  an  old 
schoolfellow,  had  just  arrived,  the  telegraph  station  being  threatened  by 
Abdi  Eb4n  of  Dashtidri.  I  saw  the  latter  later  on  at  Kermdn,  the 
Governor-General,  at  my  request,  having  seized  and  imprisoned  him. 
A  few  hours  passed  and  the  Patrick  Stewart  appeared  on  the  scene, 
turning  all  into  bustle  at  the  usually  quiet  station. 

Being  anxious  to  visit  Pasni  and  Ormdra,  in  the  evening  I  accom- 
panied Mr.  ffinch  on  board  the  Patrick  Stewart.  The  lamp  on  the  steam- 
launch  attracted  large  numbers  of  fish  with  a  sharp  snout,  many  of  which 
leaped  on  board,  and  one  of  the  party  was  nearly  blinded,  the  fish  strik- 
ing him  just  below  the  eye. 

The  next  morning  found  us  at  Gwadur,  where  we  were  told  that 
there  had  been  hundreds  of  tons  of  fish  driven  on  shore  by  a  storm, 
which  had  apparently  increased  the  activity  of  some  gas,  supposed  to 
be  sulphuretted  hydrogen,  which  has  in  recent  years  poisoned  the  sea.  A 
narrow  track  had  been  beaten  down,  but  one  of  our  party  neglected 
to  use  it,  and  sank  almost  up  to  the  waist  in  a  veritable  fish-bog. 
Matters  were  somewhat  unsettled,  as  the  Eej  rising  had  affected  the 
neighbouring  Binds,  and  not  only  bad  the  telegraph-line  been  destroyed 
in  both  directions,  but  a  raid  on  Gwddur  was  quite  possible.  We 
sympathized  with  the  postmaster,  who  said  that  he  expected  to  find  his 
throat  cut  every  morning,  and  cheered  him  up  by  telling  him  that 
troops  were  on  the  way  to  relieve  the  situation. 

I  was  delighted  to  have  the  chance  of  visiting  Pasni,  the  next  point 
at  which  we  touched,  as,  although  perhaps  the  most  filthy  and  squalid 
village  in  my  experience,  it  was  just  about  here  that  Alexander  the 
Great,  after  turning  the  Taloi  range,  to  the  north  of  which  his  army  had 
endured  all  the  horrors  of  thirst,  rode  on  ahead  with  a  few  horsemen 
and  dug  the  shallow  wells  which  saved  his  exhausted  forces. 

The  same  evening  Ormiira  was  reached  after  sunset,  and  u|X)n 
landing  I  started  off  with  a  guide  to  find  the  force  which  was  on  the  point 
of  starting,  under  Colonel  Mayne,  on  what  proved  to  be  so  successful  an 
expedition.  Questions  were  asked  as  to  the  state  of  Pasui,  and  the 
chances  of  the  Baluchis  making  a  stand  ;  and  I  left  with  the  rather 
bitter  feeling  that  I  had  no  share  in  the  undertaking.  Ormdra,  like 
Gwddur,  has  a  hammer-shaped  headland,  on  both  sides  of  which  ships 
can  lie;  but,  unlike  that  unhealthy  port,  it  is  open  to  the  monsoon,  and 
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oooseqnently  enjoys  a  comparatively  good  climate.     It  is  the  Bagisara 
of  NearchoB.* 

Karachi  was  reached  the  following  night,  but  after  enjoying  the 

director's  hospitality  for  a  few  days,  I  once  again  proceeded   np  the 

golf  to  Bashire.     Upon  reporting  my  arrival,  I  received  instmctions 

from  the  Legation  to  join  the  Persian  Governor-Greneral  in  Balnohist&n, 

80  within  six  hours  I  engaged  additional  servants,  and  with  my  whole 

camp  fonnd  myself  once  again  on  board  the  same  mail  steamer  that  I  had 

only  qnitted  a  few  days  previously.    Upon  arriving  at  Bandar  Abb&s,  my 

difficnlties  were  manifold,  as  it  was  very  late  in  February,  and  growing 

hotter  and   hotter  day  by  day,  while,  as  no  one  would   hire  cameld 

to  go  to  Baluchistdn,  I  was  forced  to  purchase — no  easy  task.     Besides 

this,  I  had  to  engage  a  local  escort,  but  failed   to  secure   anything 

better   than    a  few    camel -drivers,   while  not    only  was    it    a    very 

dry  year,  which   meant   no   grazing,  but   a   famine  was   raging,  and 

everything  had  to  be  carried.     However,  after  five  days'  hard  work 

twenty-three   camels   were  loaded    up  and   despatched,  and  for  the 

first  time  I  was  forced  to  ride  ^'  a  ship  of  the  desert,"  as  there  was  no 

chance  of  any  forage  for  horses  on  the  road.     The  start  was  nearly 

disastrous,  as  eight  Baharlus,  members  of  that  most  unruly  tribe  of 

nomads,  held  up  the  caravan,  which  was  some  miles  behind  me,  and  began 

to  loot  it.     Fortunately  the  servants  rose  to  the  occasion,  and  when  it 

was  known  to  whom  the  property  belonged,  the  Baharlus  considerately 

left  it  alone.     One  camel,  however,   took  advantage  of  the  confusion 

to  bolt  off,  and  was  only  found  after  a  day's  search. 

From  Bandar  Abbas  there  are  four,  or  indeed  five,  caravan  routes 
running  to  the  interior,  that  to  the  west  through  Sirjan  being  the 
most  important,  as  in  that  district  the  Yezd  and  Kerman  roads  bifur- 
cate. Next  in  importance  is  the  route  which  I  approximately  followed 
for  some  stages;  it  runs  via  Manujan  to  Narmashir,  and  thence  to  Ehorasan 
via  Neh.  The  central  routes  are  mainly  used  in  summer  by  Bandar  Abb4s- 
Kerman  caravans,  and  are  of  less  importance ;  and  yet,  year  after  year, 
commerce  is  paralyzed  on  these  trade-arteries  by  a  handful  of  nomads, 
mainly  because  the  route  lies  both  through  the  district  of  Bandar 
Abbas,  and  the  provinces  of  Fars  and  Eerman,  and  therefore  it  is 
difficult  to  fix  the  responsibility  of  the  outrages  which  are  ruining  both 
British  and  Perbian  trade  on  to  the  shoulders  of  any  one  governor. 

To  return  to  our  journey,  we  did  not  follow  the  direct  caravan  route 
which  passes  to  the  north  of  Minab,  but,  in  the  first  place,  visited  that 
centre,  with  a  view  to  completing  our  supplies  and  transport.  Min4b, 
or  Minau,  as  it  is  pronounced,  lies  on  both  sides  of  a  river  of  the  same 
name,  and  appeals  to  every  traveller  from  the  fact  that  it  was  near 
here,  at  Harmozia,  that  Nearchos  landed,  and  proceeded  inland  to  find 


♦  Chahbdr  bay,  or  probably  the  Tiz  harbour,  is  Talmena,  while  Gwddur  is  Barnn. 
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Alexander  the  Great  in  the  valley  of  the  Halil  Bud.  This  meeting 
conatitntes  one  of  t^e  most  dramatic  events  that  history  can  claim,  and 
is  a  fit  subject  for  a  painter's  skill.  The  town  is  situated  on  the  left 
bank  of  the  classic  Anamis,  and  is  guarded  by  a  picturesque  old  fort. 
It  has  a  population  of  5000  inhabitants,  and  rough  woollen  plaids  con- 
stitute its  principal  industry.  There  is  also  a  considerable  output 
of  dates,  henna,  and  indigo ;  but  it  is  as  the  resort  of  Baluchis  and 
Bashakirdis,  who  barter  clarified  butter,  wool,  and  hides  for  calico  and 
copper,  that  Mindb  is  important,  the  wild  sons  of  the  desert  seldom 
venturing  to  Bandar  Abbds,  although  the  inhabitants  of  the  port 
flock  to  the  superb  date-groves  during  the  summer  months.  Three 
Haiderabdd  Mohamedans,  born  in  the  district,  and  a  few  Hindus 
appeared  to  have  all  the  trade  in  their  hands,  and  told  me  that  tea 
and  sugar  were  now  occasionally  bought  by  merchants.  It  is  evident 
that  the  Baluchis  are  becoming  quite  luxurious !  There  was  great 
difficulty  experienced  in  obtaining  the  five  additional  camels  required, 
but  finally,  on  March  1,  after  a  storm  which  brought  down  dozens 
of  palms,  some  of  which  fell  into  our  camp,  we  started  with  every- 
thing complete.  Sultan  Sukhru,  the  plane-tabler,  having  overtaken 
me  with  a  last  mail.  Strangely  enough,  for  two  stages  we  were  the 
first  Europeans  to  traverse  what  was  possibly  the  route  followed  by 
Nearchos,  and,  when  some  five  miles  from  Min4b,  we  nearly  had  a  similar 
experience,  as  we  met  a  peasant  hurrying  in  with  information  that 
the  road  was  being  held  up  by  a  body  of  Marz  robbers,  who  had  already 
looted  a  caravan  that  day.  However,  nothing  happened,  and  after  cross- 
ing the  Gardan-i-Pichal,  we  camped  at  Birinti,  which  is  situated  just 
above  the  junction  of  the  Budkh4na  Duzdi,  or  "  Eiver  of  Theft,"  *  and 
forms  part  of  the  district  of  Eudan,  in  Fars.  We  followed  up  the 
diminished  river  to  Jagin,  the  Duzdi  river  being  in  reality  the  main 
branch,  and  a  third  march  brought  us  to  Manujan,  which  is  situated 
near  the  source  of  the  Mindb  river,  although  there  is  a  good  deal  of 
drainage  from  the  Mulla  Kuh  to  the  west. 

Manujan  has  a  fine  fort  now  deserted,  and  should  be  a  very  rich 
district,  the  camel-grazing  being  most  luxuriant ;  but,  partly  at  any 
rate  from  the  ignorance  of  the  ruling  family,  a  famine  had  arisen,  and 
deaths  from  want  were  of  daily  occurrence.  The  information  which  I 
received  tended  to  show  that  the  Governor-General  was  coming  in  my 
direction,  but  when,  two  stages  further  east,  the  Governor  of  Rudb^r 
came  to  see  me,  it  appeared  that  his  Excellency  had  gone  on  to  Fahraj. 
Durran  Khan  told  me  that  his  ancestors  were  Arabs  of  the  same  tribe 
as  the  Kain  family,!  and  that  three  centuries  ago  they  migrated  to 
Budbdr  with  their  slaves,  whose  descendants  still  occupy  the  district. 


*  Cf.  Sir  Henry  Yule'a  note  on  Reobarles  in  vol.  i.  pp.  116,  117,  of  his  *  Maroo  Polo.' 
t  I.e.  of  the  Khuzai. 
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I  was  sow  on  the  western  edge  of  the  only  large  blank  left  on 
the  map  of  Persia,  although  I  afterwards  found  that  Khdn  Bahadur 
Yusnf  Sharif,  the  eminent  Indian  explorer,  had  preceded  me,  and  as 
the  Governor-General  had  received  instructioos  to  march  down  towards 
the  coast,  my  only  chance  of  meeting  his  Excellency  lay  in  cutting 
him  off,  so  I  decided  to  traverse  the  plain  of  Bashdkird.  During  my 
seoond  journey  in  Persia,  I  had  marched  to  the  north  of  the  great 
hdmun,  known  as  the  Jaz  Moridu,  in  which  the  Bampur  and  Halil 
rivers  commingle  their  waters,  and  had  fixed  many  of  the  peaks  of 
Bashakiid,  while  the  present  journey  led  in  an  opposite  but  almost 
parallel  direction,  keeping  to  the  open  plain  as  far  as  Bamishk,  a 
distance  of  118  miles  from  Manujao.  I  was  unfortunate  in  suffering 
from  a  severe  attack  of  fever,  probably  a  souvenir  of  Bandar  Abbds, 
and  had  it  not  been  for  my  Persian  secretary,  NasruUa  Eh4n,  and 
my  plane-tabler,  much  would  have  been  lost  from  a  geographical  point 
of  view.  The  whole  plain,  which  is  very  extensive,  was  covered  with 
the  most  luxuriant  camel- grazing,  and  in  places  there  were  flocks, 
but  the  country  was  so  uni^ettled  that  we  hardly  saw  a  man  through- 
oat.  Indeed,  Bashakird,  the  most  backward  and  savage  district  of 
Persia^  has  never  been  fully  controlled  by  that  power,  but  during  the 
last  few  years  a  miserable  revenue  of  £l()0  per  annum  has  been 
nominally  paid,  Durran  Khan,  who  holds  the  title  of  governor,  practi- 
cally making  a  raid  into  the  country  and  seizing  what  he  can.  It 
is  divided  into  four  districts,  each  of  which  is  assessed  for  a  quarter 
of  the  revenue,  and  they  are  thus  presumably  equal  in  population. 
Starting  from  the  west,  Sindark  is  the  nearest  division  to  Min4b. 
Eastwards  lies  Jakd4n  and  then  Anguhrun,  while  Marz  occupies  the 
whole  of  the  north,  and  it  is  mainly  from  this  division  that  raiders  attack 
the  caravans.  Four  or  Ave  days  before  my  arrival,  seven  camel-loads 
of  sugar  had  been  seized  and  an  Afghan  shot  one  stage  to  the  east  of 
Manuj&n,  blood  still  staining  the  spot  when  we  passed.  Unfortunately 
for  the  raiders,  one  load  of  sugar  was  the  property  of  a  British  subject, 
and  six  months  later  I  asked  the  Governor-General  for  compensation. 
On  his  replying  that  he  did  not  know  whom  to  mulct,  I  was  able  to 
tell  him  that  the  KaUxntar  of  Bdmishk  had  sold  sugar  to  my  party  far 
cheaper  than  it  could  be  bought  at  Bandar  Abbas ! 

To  resume  the  thread  of  my  narrative,  after  nine  marches,  all  of 
which,  except  the  last,  lay  across  the  most  level  of  plains,  with  foul 
well  water  to  drink,  we  reached  R4mishk,  the  exact  situation  of  which 
had  puzzled  me  for  many  years.  It  lies  at  the  junction  of  two  branches 
of  a  small  river  on  the  outer  range  of  the  Bashakird  mountains,  and 
consists  of  perhaps  a  hundred  huts  and  half  a  dozen  small  shops, 
Bamishk  being  the  capital  of  Eastern  Bashakird.  The  Kalantar  was 
not  friendly,  and  as  it  was  rumoured  that  our  troops  and  those  of 
Persia  at   Earwdn   had  been  driven  into   the    sea,  our   position   was 
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somewhat  delicate,  until  the  welcome  news  came  that  four  hundred 
camelry  were  on  the  waj  from  Fahraj,  which  proved  to  me  that  the 
Governor-General  had  received  my  letter,  enclosing  instmctions  from 
the  Prime  Minister  of  Persia,  and  had  acted  without  delay.  The 
very  heavy  rain  which  had  been  drenching  us  for  a  week  ceased  at  the 
end  of  March,  and  the  heat  became  so  trying  that,  as  everything 
was  being  done  to  capture  the  murderers  of  Mr.  Graves,  I  decided 
not  to  wait  for  the  arrival  of  these  troops,  but  to  push  on  to  F&noch, 
feeling  sure  that  I  should  get  letters  on  the  way.  We  were  now 
in  a  hilly  district,  and,  following  up  the  Ramishk  river  to  its  source, 
I  was  surprised  to  pass  villages  and  date  groves  in  what  I  thought 
was  a  desert.  Crossing  the  watershed,  we  camped  near  a  spring,  and 
the  following  day,  after  fording  a  small  river  flowing  north  to  Isfand, 
we  reached  the  important  village  of  Eutaich,  in  the  F4noch  district, 
where  I  was  visited  by  the  Governor's  sons,  whom  I  had  known  for  five 
j'ears. 

At  this  point  it  may  not  be  oat  of  place  to  summarize  briefly  the 
state  of  Persian  Baluchistan  since  the  assassination  of  H.I.M.  Nasir-u- 
Din  in  May,  1896.  The  Baluchis  had  generally  believed  that  there  was 
no  new  shah,  and  the  continued  absence  of  a  Persian  force  had,  more  or 
less,  contributed  to  foster  this  delusion.  From  fear  of  His  Highness  the 
Farman  Farmd,  no  rebellion  had  broken  out  until  that  strong  ruler 
had  left  Eerman,  but  in  the  following  year  Sird&r  Husein  Eh&n  headed 
a  confederacy  of  Baluchis,  who  besieged  Fahraj.  The  siege,  or,  more 
strictly  speaking,  the  blockade,  was  not  eventful,  the  only  incident  being 
an  abortive  attempt  to  mine,  which  was  defeated  by  a  sortie,  and  after 
three  or  four  months  the  Bsduchis  retired,  upon  news  reaching  them  that 
a  Persian  force  was  on  its  way  to  relieve  the  garrison.  Since  that  date, 
Sirddr  Husein  Eh4n  and  his  brother  Chakar  Eh4n,  Governor  of  Fanoeh, 
had  kept  quiet,  the  former  generally  living  in  or  near  a  natural  fortress, 
termed  the  Kuh-i-Mihan,  some  30  miles  to  the  south  of  Kutaich. 

As  both  the  brothers  knew  me,  they  sent  to  say  that  they  hoped  1 
would  intercede  for  them  with  the  Persian  Government,  whereupon  I 
replied  that  if  they  bad  seized  and  handed  over  Mr.  Gravcb's  murderers, 
I  should  have  been  ready  to  do  so.  Already,  two  months  previously, 
Seiid  EhdD,  son  of  Sirdar  Husein  Eh&n,  had  promised  to  do  this ;  but 
as  Baluchis  rarely  carry  out  their  promises,  I  felt  that  it  was  useless 
to  rely  on  them,  and  continued  my  journey,  feeling  glad  that  they  had 
been  prevented  from  arming  themselves  with  martinis,  as,  were  this 
the  case,  Persia  would  have  had  the  greatest  difficulty  in  holding 
Baluchistdn,  and  even  as  it  is,  Sird&r  Husein  Eh4n  is  much  at  large. 

Two  stages,  during  which  large  villages  were  passed,  brought  us 
into  the  valley  of  the  Fanoeh  river,  and  at  last  I  received  letters  from 
the  Asaf-u-Dola  to  the  effect  that  he  had  acted  immediately  upon  hear- 
ing from  me,  but  could  not  come  south  in  person,  being  ill ;  but  would 
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I  not  visit  him  at  Fahraj?  However,  I  was  so  weak  that  I  had  to 
be  hoisted  on  to  my  camel,  while  the  daily  temperature  was  over 
100^,  and  as  everything  that  could  be  done  was  already  in  train,  I 
decided  to  make  for  Chahb&r  as  quickly  as  I  could.  At  F^noch  our 
arrival  at  first  created  a  panic,  but  in  a  few  hours  the  villagers  re- 
turned, and  supplies  could  be  procured,  but  only  at  famine  rates — by 
way  of  indemnity,  it  is  to  be  presumed.  I  was  once  again  on  familiar 
ground,  and  felt  grateful  that  I  had  been  able  to  march  through  Basha- 
kird,  which  I  had  gazed  across  with  longing  eyes  from  the  summit  of 
the  hill  above  F&noch  some  five  years  previously,  while  I  had  on  this 
occasion  the  great  advantage  of  working  partly  from  fixed  points. 

We  were  told  on  reliable  authority  that  a  party  of  Earw^nis  w(re 
lying  in  wait  for  us.;  but  apparently  their  hearts  failed  them,  or  we 
were  successful  in  avoiding  them,  and,  after  marching  down  the  F4noch 
pass,  we  crossed  to  the  Sirha  river,  and  were  soon  out  of  their  reach. 
Daily  it  grew  hotter,  while  our  camels,  although  fed  on  dates,  gave  in 
one  by  one,  in  spite  of  the  fact  that  our  loads  were  very  light,  all 
supplies  being  finished ;  and  it  was  with  much  relief  that  we  struck  the 
British  telegraph  line  at  Parag,  where  we  halted  for  a  few  hours  until 
the  creek  became  passable.  At  dawn  we  passed  through  the  gap  of 
Tiz,  a  great  port  in  Seljuk  times,*  and  a  few  hours  later,  with  a  single 
worn-out  camel  left  out  of  seven  that  bad  started  in  the  night,  I  looked 
down  upon  the  substantial  telegraph  station  at  Chahbdr,  where  I  was 
soon  welcomed  by  Messrs.  Wilson  and  Eeelan  with  the  hearty  kind- 
ness so  universal  throughout  Persia  and  Baluchistan.  A  day  or  two 
later  came  the  welcome  news  that  the  Karwanis,  taken  in  front  and 
rear,  had  given  up  their  chief,  Shai  Mohamed,  the  murderer,  and  that 
liis  accomplice  Malik  Jind  had  been  shot;  thus  my  mission  was 
finally  crowned  with  success. 

In  due  course  of  time  orders  came  for  me  to  proceed  to  Shiraz,  and 
special  arrangements  were  made  for  a  British  India  steamer  to  pick  me 
up.  After  spending  a  few  days  at  Bushir,  we  started  for  Shiraz  in 
very  hot  weather,  the  hours  we  spent  at  Daliki,  at  the  foot  of  the 
famous  Katals,  being  especially  unpleasant.  Travelling  up  country,  and 
by  moonlight,  is  perhaps  the  best  way  to  see  this  wild  maze  of  moun- 
tains, and  I  never  remember  anything  so  grimly  savage  and  frowning 

*  Afzal-al-Din  Ahmad  bin  Hdmid,  known  as  Afzal  Kerm^ni,  who  wrote  in  a.h.  584 
(1188),  givea  the  following  deBcription  of  Tiz:  «* There  is  also  the  gap  of  Tiz  that 
belongs  to  Kermin.  Much  merchandise  from  the  tenths  paid  as  customs  and  from  the 
hnrboor  dues  reaches  the  royal  treasury.  Inhabitants  of  Hind,  Sind,  Abyssinia, 
Zanzib&r,  Egypt,  from  the  land  of  the  Arabs,  from  Oman,  and  fiom  Bahrein  trHde 
there.  Every  description  of  musk,  ambergris,  indigo,  Brazil  wood,  and  al&o  aromatic 
roots  of  Hind  are  offered  for  sale;  also  slaves  of  HinJ,  Abyssinia,  and  Zanzibar.  It  is 
a  mart  for  fine  velvets,  shawls,  sashes,  and  such-like  articles  of  value.  Close  to  Tiz  is 
Makrin,  the  mine  of  sugar  candy  and  sugar,  which  is  exporto.l  to  all  couutries  of  the 
heathen  and  of  Islam."  The  Arab  travellers,  however,  speak  of  Tiz  as  a  small  )X)it, 
and  Afzal  Kermini  is  certainly  prone  to  exaggeration. 
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as  the  apparently  sheer  ladders  up  whioh  British  goods  are  painfully 
carried.  Five  years  previously  I  had  travelled  in  the  opposite  direction 
as  fast  as  possible  to  catch  a  steamer,  but  on  the  present  occasion  I 
spent  a  day  at  Sh4pur  to  inspect  the  rock  sculptures,  although,  owing 
to  weakness,  I  was  unable  to  visit  the  cave  containing  the  statue 
of  the  great  king.  At  Kazerun  we  camped  in  a  garden  of  oranges, 
known  as  the  Bdgh-i-Nazzar,  with  a  superb  avenue,  the  trees  in  which 
are  said  to  be  four  hundred  years  old,  and  are  perhaps  40  feet  in  height. 
A  particularly  small  lime  of  excellent  flavour  is  also  grown,  the  garden, 
indeed,  producing  several  varieties  both  of  oranges  and  limes. 

Shir4z,  where  I  stayed  for  three  months,  is  a  city  of  contrasts.  Sir 
Thomas  Herbert  evidently  left  his  heart  behind  when  he  was  forced  to 
proceed  on  his  journey,  and  certainly  the  people  seem  to  enjoy  life 
with  a  zest  quite  unknown  elsewhere  in  Persia.  The  gardens  at 
Masjid-i-Bardi  which  disappointed  Lord  Gurzon  would,  I  feel  sure,  have 
won  his  praise  io  the  summer ;  nevertheless,  the  climate  does  not  suit 
Europeans,  and  consequently  Shir4z  has  a  bad  name,  although  the  heat 
is  not  excessive.  With  the  aid  of  my  host  and  future  fellow-traveller, 
Mr.  Wood,  a  piece  of  ground  was  rented  and  polo  organized,  to  the  joy 
of  the  Shirdzis.  Even  the  donkey-boys  caught  the  infection  and  started 
the  game.  Time  quickly  passed,  and  after  a  few  days  at  the  Kuh- 
i-Bamu,  where  I  enjoyed  the  Besident's  hospitality  in  a  valley  at  an 
elevation  of  6700  feet,  I  left  Shirdz  with  regret,  although  until  I  did  so 
my  health  was  not  restored.  Two  days  were  spent  at  Persepolis,  and 
we  dined  by  moonlight  where — 

"  Those  black  g:runite  *  pillars,  onoe  high-reared 
By  Jamshid  in  Persepolis,  to  bear 
His  house,  now,  'mid  their  broken  flights  of  steps. 
Lie  prone,  enormous,  down  the  mountain-side."  f 

The  following  morning  a  visit  was  paid  to  the  Sassanian  sculptures, 
the  chief  figure  in  which  is  quaintly  described  by  Josafa  Barbaro  as 
'*  a  great  ymage  on  horsbacke,  seemyng  to  be  of  a  boysterouse  man,  who 
they  sale  was  Sampson,  about  the  which  arr  many  other  ymages 
apparailed  of  the  frenobe  facon,  with  longe  heares."  :^ 

Daring  the  summer  I  had  been  engaged  in  collecting  Persian 
references  to  the  ancient  game  of  Gu-i-chogan,  which,  under  the  guise 
of  polo,  I  have  been  instrumental  in  re-introduciog  to  its  ancient 
home.  Among  other  pieces  of  poetry  and  prose  was  one  from  the  Shah 
Ndma,  in  which  Zal,  praising  Mehrdb  of  Kabul  as  a  warrior,  says — 


it 


Id  figure,  none  approach  him. 
No  one  is  his  peer  with  the  gu." 


•  They  are,  in  reality,  limestoue.  t  Shelley's  "  Alastor. 

X  *  Travels  of  Venetians  in  Persia,*  p.  81.     Hakluyt  Society. 
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These  lines  appeared  to  me  not  to  refer  to  polo,  but  to  a  weapon, 
and  it  has  struck  me  that  the  pear-shaped  pendant  that  swings  at  the 
royal  charger's  quarters  in  these  superb  rook  pictures  may  have  been 
what  is  known  as  a  morning  star.  Against  the  usual  theory  that  it 
was  a  tassel,  I  would  urge  that  such  ornaments  are  not  fastened  by 
chains,  that  there  only  appears  to  be  one,  and  that  it  is  not  in  every 
panel,  as  it  would  probably  be  if  beloDging  to  the  horse-gear.  Again, 
it  would  not  serve  its  purpose,  and,  as  it  was  certainly  uncomfortable 
for  the  horse,  it  was,  in  my  opinion,  either  a  ball  of  iron  thrown  at  an 
adversary,  the  chain  bringing  it  back,  or  else  it  was  swung  round  the 
head.  All  Persians  to  whom  I  have  referred  the  question  accept  this 
version,  and  many  of  them  term  it  topuz,  which  is  the  ordinary  word 
for  mace.  While  on  this  subject,  it  is  interesting  to  note  that  the  word 
chogan  is  still  with  us  in  the  shape  of  **  chicanery." 

Continuing  our  journey,  we  rode  up  the  banks  of  the  Polv4r,  which 
Yarthema  *  at  the  beginning  of  the  sixteenth  century  mistook  for  the 
Euphrates,  and  after  spending  a  few  hours  at  Pasargardae,  we  ascended 
to  Dehbid,  from  which  place  Barbaro  branched  ofif  to  Yezd.  At  this, 
the  most  elevated  station  in  Persia,  1  enjojed  the  hospitality  of 
Mr.  Jefiferies,  and  was  given  an  account  of  the  siege  sustained  at 
the  time  of  the  Shah's  death,  which  would  have  ended  badly  for  our 
plucky  fellow-countrymen  and  their  heroic  wives  had  not  the  nomads 
omitted  to  cut  the  telegraph-line.  The  main  postal  road  through 
Persia  is  certainly  much  more  interesting  than  any  other,  and 
supplies  can  always  be  obtained,  so  that,  although  the  sun  had  by 
no  means  lost  its  power,  we  much  enjoyed  the  various  stages.  Ab4de, 
famous  for  its  sherbet  spoons,  is  a  really  pretty  village ;  while  Yezdi- 
khast,  shaped  like  a  steamer,  and  perched  od  an  inaccessible  clifif, 
IB  certainly  one  of  man's  strangest  habitations.  On  the  confines  of 
Isfahan,  I  waa  met  by  the  Adjutant  of  H.B.U.  the  Zil-i-Sult4n,  and 
under  his  guidance  we  entered  the  ancient  capital  of  Persia.  Isfahan 
has  been  so  fully  described  that  I  will  but  mention  that,  in  my  opinion, 
it  is  by  far  the  most  interesting  city  in  Persia,  while  those  who  are 
admitted  to  an  interview  with  its  royal  governor  can  scarcely  fail  to  be 
struck  by  his  bonhomie  and  urbanity. 

The  last  week  in  September  saw  me  bound  for  Nain,  where  I  over- 
took Mr.  Wood,  whom  I  was  fortunate  enough  to  have  as  a  companion 
to  Sistan,  my  destination.  At  Nain  we  struck  a  route  that  I  had 
travelled  in  1894,  but  I  was  able  to  add  to  my  knowledge,  as  I  was 
told  that  the  fort  was  known  as  the  Eala-i-Gabr,  and  even  the  KanaU 
had  Parsi  names.  At  Agda,  a  village  of  Seiids,  the  inhabitants  claim 
to  be  kinsmen  of  the  Parsis,  recently  converted  from  the  ancient 
religion.      This   receives  most  interesting   corroboration   from  Josafa 

♦  Vide  *  Ludovioo  di  Varthema,'  p.  101.     Hakluyt  Society. 
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Barbaro,  who,  when  travelliiig  from  Yezd  to  KaBhan,  wrote  as  follows  : 
**Twoo  dales  jomey  further  (so.  from  Meibut)  is  a  towne  called 
Guerde,  in  the  which  there  dwell  oertein  men  called  Abraini,  which 
in  myne  opinion  either  be  descended  of  Abraham  orells  haue  Abraham's 
faith,  and  they  weare  long  heare."  *  There  is  little  doubt  in  my  mind 
that  these  Abraini — the  word  Veing  probably  a  corruption  of  Gahr — 
were  Zoroastrians,  who,  to  mark  their  conversion  to  Mohamedanism, 
were  given  the  honorary  title  of  Setidf  just  as  to-day  the  title  of  Mirza 
is  generally  given. 

In  the  neighbouring  hills  is  situated  a  shrine  in  honour  of  the  Bdnu^ 
or  *'  Queen  "  of  Fdrs.  This  lady  was  the  mother  of  Yezdigird,  and  was 
swallowed  up  by  the  earth  when  pursued  by  the  Arabs.  It  is  an 
interesting  fact  to  note  that,  until  quite  recently,  cows  were  sacrificed 
at  this  sanctuary,  but  the  slaughtering  was  done  by  Mohamedans,  who 
also  ate  the  flesh.f  Ardak4n,  too,  was  formerly  a  great  Parsi  centre^  and 
the  writings  of  the  Daaiurs  of  Turkabad  are  still  preserved  at  Bombay. 
Apparently  they  all  became  Mohamedans  some  sixty  years  ago,  and 
now  Sharifabad  is  the  only  Parsi  village  in  the  district.  Altogether, 
this  part  of  Persia  preserves  many  traces  of  the  Zoroastrian  worohip, 
while  dari^  the  old  tongue,  stated  to  be  a  corruption  of  darhariy  or  the 
official  language,}  is  used,  not  only  by  the  Parsis,  but  also  by  the 
villagers  and  townspeople,  as  far  as  Kashdo. 

At  Hujetabad,  one  stage  from  Yezd,  Mr.  Stewart  Ferguson,  of  the 
Imperial  Bank  of  Persia,  rode  out  to  spend  the  night,  and  on  the  following 
morning  we  entered  Yezd,  where  we  received  a  warm  welcome  from  the 
European  colony.  Continuing  our  journey,  the  section  to  Kermdn  was 
hIso  familiar  country  to  me,  but,  as  I  wished  to  show  my  companion 
what  I  considered  to  be  the  best  line  for  the  Central  Persia  Telegraph 
to  follow,  this  was  unavoidable. 

Upon  reaching  Eerman,  we  found  the  Rev.  A.  B.  and  Mra  Blackett,  of 
the  Church  Missionary  Society,  ready  to  greet  us,  and  the  three  weeks  that 
were  spent  at  my  headquarters  were  fully  occupied  with  accumulations 
of  consular  work  and  the  large  amount  of  visiting  that  is  so  necessary 
in  the  East. 

About  the  middle  of  November,  however,  everything  was  ready,  and 
we  marched  to  M4hun,  where,  as  usual,  a  day  was  spent  in  getting  the 
loads  arranged.  The  caravan  route  which  we  had  followed  before  in 
1804,  and  again  in  1896,  leads  across  the  high  and  somewhat  narrow 
Hanaka  pass,  which  would  be  particularly  unsuitable  for  a  telegraph 

*  *  Travels  of  Venetians  in  Persia,*  p.  82.     Hakluy t  Society. 

t  The  legend  runs  that  the  Bdnu  was  thirsty,  and  a  peasant  offered  to  milk  his  cow 
for  her,  but  that,  when  the  operation  was  compleled,  the  cow  kicked  over  the  puil,  so 
that  the  traveller  had  to  continue  her  flight  without  quenching  her  thirst.  The 
sacriQce  was  apparently  an  act  of  retribution. 

X  It  may  also  be  derived  from  dar^  a  gate.    Cf.  the  Sublime  Porte. 
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line ;  but  as  for  many  years  I  had  thought  that  the  line  must  finally 
ran  this  way,  I  had  partly  explored  a  route  which  appeared  to  be  much 
more  suitable,  and,  although  information  regarding  it  was  vague,  we 
found  that  it  was  open  throughout,  and  perfectly  adapted  for  a  tele- 
graph line.  The  first  stage  was  Zein-ul-ab4d,  and  some  10  miles 
beyond  it  an  almost  imperceptible  watershed  was  reached  at  an  eleva- 
tion of  8400  feet,  with  a  distance  of  more  than  five  miles  between  the 
hills,  so  that  the  chief  difficulty  apprehended  was  successfully  sur- 
mounted. In  Tahrud,  which  is  the  name  of  a  district,  and  not  of  a  village, 
we  again  struck  a  known  track,  and  after  descending  the  valley  for 
three  stages  we  reached  Bam,  where  we  halted  for  two  days,  as  there 
were  many  calls  to  receive  and  return,  while  our  complement  of  running 
camels,  which  are  almost  a  necessity  for  the  desert,  had  to  be  made  up. 

Bam,  with  a  population  of  13,000  inhabitants,  is  a  most  prosperous 
town,  being,  as  it  is,  the  great  henna  centre,  while  with  its  new  hazdra 
it  presents  a  very  different  appearance  to  what  it  did  at  the  time  of  the 
Sistan  Mission :  its  altitude  is  3400  feet.  We  marched  somewhat 
leisurely  across  Narmashir,  enjoying  to  the  fall  the  greenery  and  the 
excellent  shooting,  and  halted  at  Eig^n  for  a  day  to  engage  extra  camels 
for  the  desert  that  lay  before  us. 

My  companion  was  instructed  to  proceed  to  Ladis,  and  for  this 
reason,  in  addition  to  the  fact  that  I  hoped  to  meet  Captain  Webb 
Ware  on  the  frontier,  we  decided  to  march  to  Kwdsh,  as  I  knew 
that  there  was  a  fairly  easy  route  running  across  the  desert.  A 
Persianized  Baluchi  chief  and  six  of  his  followers  were  engaged  as 
guides,  and  after  camping  at  Deh  Yaghi  Khdu,  on  the  eastern  edge  of 
the  Narmashir  oasis,  we  filled  up  our  water-barrels  and  entered  the 
desert.  The  first  stage  was  waterless  and  destitute  of  forage  for  the 
camels,  but  the  following  day  we  found  very  fair  water  at  Chah-i- 
Edis.  Throughout  these  desolate  marches  it  was  evident  that  we  were 
in  a  volcanic  region,  which  the  name  Dahdna-i-Bulbulak,  or  ''  Volcano 
gorge,"  corroborates,  while  at  Ghah-i-Eais  we  were  only  some  40  miles 
to  the  north-west  of  the  Kuh-i-Bazman,  the  extinct  volcano  which  I  had 
climbed  in  1894.  We  crossed  the  northern  prolongation  of  this  mighty 
range  and  camped  at  Sam  Sor,  on  the  bank  of  a  salt  river  which,  taking 
its  Source  close  to  our  camp,  flows  approximately  west-north-west  to  the 
Shurgaz  Hdmun,  The  river  was  full  of  reeds  and  30  yards  wide,  flow- 
ing in  a  sluggish  stream  between  high  banks,  and  as  sweet  water  was 
to  be  procured  some  15  miles  distant,  we  decided  to  halt  a  day  and  try 
for  a  wild  ass.  However,  our  camels  had  frightened  ofif  that  most  timid 
quarry,  and  although  we  saw  two  we  could  not  get  near  them,  as  they 
were  thoroughly  alarmed.  The  next  stage  brought  us  to  the  foot  of 
the  black  range  which,  running  approximately  from  north  to  south, 
holds  up  the  Sarhad  plateau,  and  after  a  very  long  day  we  crossed 
this  mountain  barrier  and  tasted  almost  sweet  water  at  Jauri. 
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temporarily  quitted  me,  and  travelled  due  west  to  the  Galugan  plain 
and  the  Eud-i-Mahi,  while  I  proceeded  north-east,  and  in  three  stages 
struck  the  trade  route  to  Kaoha  Kuh. 

I  now  propose  to  make  a  few  remarks  on  this,  the  western  frontier 
of  our  great  Indian  Empire.  As  one  result  of  the  Durand  mission 
to  the  court  of  the  Amir  in  1893,  the  Afghdn-Baluch  boundary  was 
delimitated  by  Captain  MoMahon,  a  difficult  piece  of  work  occupying 
two  years.  Coinciding  with  the  second  year  of  this  delimitation,  in 
1896,  the  Ferso-Baluoh  Boundary  Commission,  as  it  was  inaccurately* 
termed,  under  Sir  T.  Holdich,  a  Vice-President  of  this  Society,  whose 
assistant  I  had  the  honour  to  be,  fixed  the  boundary  between  Persian 
and  British  Baluchistan.  The  Government  of  India  thus  became 
responsible  for  a  large  slice  of  desert  hitherto  the  resort  of  desperate 
raiders  who  had  driven  away  all  peaceful  inhabitants.  Owing  to 
the  award  of  the  Sistan  Mission,  a  triangular  strip  of  desert  lies 
across  the  most  direct  Quetta-Sist4n  route,  while  Afghanistan,  being 
a  sealed  country,  bars  all  access  to  the  Helmand,  and  as  from  Sistan 
to  Nushki,  a  distance  of  more  than  500  miles,  there  is  not  a  single 
village  or  hamlet,  few  districts  offered  less  promise.  However,  the 
action  of  the  Government  of  India  in  remitting  all  tolls  and  customs, 
and  in  finally  buying  up  the  rights  of  the  Khdn  of  Kal4t,  whose 
representatives  were  not  progressive,  gave  the  needed  impulse ;  while 
Captain  Webb  Ware  has  not  only  dug  wells  and  built  huts  at  every 
stage,  but  is  placing  hannias  at  the  more  important  posts  along  the 
route,  who  are  bound  to  keep  and  cell  supplies  at  a  moderate  rate. 
A  weekly  postal  service,  which  has  since  become  bi-weekly,  has  also 
been  instituted,  so  that,  as  far  as  Webb  Ware  was  concerned,  every- 
thing was  being  done  to  attract  trade  to  British  territory,  while  my 
mission  was,  partly  at  any  rate,  to  report  and  make  recommendations 
as  to  the  best  means  of  assisting  and  protecting  commerce  in  the  wild 
regions  of  Eastern  Persia. 

To  return  to  our  journey,  Webb  Ware  had  sent  me  three  letters 
to  various  points  of  the  frontier,  and  from  them  I  learned  that 
he  could  not  reach  Bobat  Kala  until  the  middle  of  January,  and  also 
that  a  small  escort  was  on  its  way  to  join  me.  I  consequently 
halted  until  the  escort  came  in,  when  we  continued  the  journey  in 
•cold  weather,  registering  a  reading  of  24°  at  8  a.m.  on  New  Year's 
Day,  1899.  The  road  wound  up  and  down  an  interminable  maze  of 
defiles,  but  these  have  since  been  avoided  by  the  selection  of  a 
better  route,  and  on  January  2  we  reached  Kobut  Kala,  which  looks 
like  a  border  tower,  framed  in  a  background  of  frowning  mountains. 
Unfortunately  the  camel-grazing  is  indifferent,  ajthough  the  water  is 
good  enough ;  moreover,  the  surrounding  country  is  a   mass  of  black 

The  Persian  commissioner  more  accurately  termed  it  the  Perso-Ealat  Com- 
misaioQ. 
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bills  and  waterconrsea,  &nd  I  am  afraid  that  time  will  elapse  before 
popnUtioD  springs  np  round  this  our  moet  westerly  outpost,  A  few 
miles  to  the  north  we  passed  the  somewhat  insignificant  black  hill 
of  Knh-i-Halik-Sia,  where  the  Indian  and  Persian  Empires  aotnallj 
touch  Afghanistan,  and  at  Hnrmah  my  companion  rejoined  me,  after 
having  travelled  north  viii  Ihizdap,  or  the  "  Thieves'  Water," 


When  we  resumed  our  march  we  entered  the  flat  stoneless  plain 
of  Siflt&n,  which  seemed  quite  aa  strange  to  ue  as  dry  land  feels  after 
a  long  voyage.  Some  30  miles  from  the  Britiah  frontier  we  crossed 
the  Shela,  a  deep  watercoarae  3.iO  jards  wide,  with  high  cliffs.  In 
modem  times  it  merely  carries  off  any  superfluous  water  from  the  great 
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lagoon  or  hdmun,  which  overflows  once  in  seven  years  on  an  average. 
As,  moreover,  the  Zirra,*  the  hdmun  to  the  east,  is  quite  100  miles 
long,  it  is  evident  that  at  some  probably  remote  period  all  the  waters 
of  the  Helmand  drained  into  it.  Unless  this  were  the  case,  the 
great  width  of  the  river-bed,  its  40-foot  cliffs,  and  the  huge  area  covered 
by  the  Zirra,  could  hardly  be  accounted  for.  At  the  time  of  our  cross- 
ing there  were  a  few  large  pools  of  green  water  in  the  Shela,  which  has 
erroneously  been  termed  Shelag^  the  word  being  Arabic  for  a  body  of 
water.'!'  The  fourth  stage  from  Eobat  Eala  lay  through  a  part  of  Sistan 
which  had  formerly  been  fed  by  a  canal  from  the  Helmand,  taken 
at  a  point  now  in  Afghan  territory.  It  teems  with  memories  of 
Eustam,  the  great  hero,  two  mounds,  at  least  a  mile  apart,  being 
pointed  out  as  the  manger  and  heel-ropes  of  Eaksh,  his  *'  lightning  *' 
charger,  while  Hauzdar  was  the  scene  of  the  execution  of  Faramurz. 
It  now  consists  of  a  walled  town  in  a  good  state  of  preservation,  deserted 
about  a  hundred  years  ago,  when  the  Sarbandi  tribe  seized  it  by 
treachery  and  ousted  the  Bais  tribe,  which  is  said  to  represent  all  that 
is  left  of  the  famous  Ghaz  who  defeated  and  captured  Sultan  Sanjar. 

I  have  been;  much  struck  by  the  resemblance  between  Sarhad  and 
Palestine  on  the  one  hand,  and  Sistan  and  Egypt  on  the  other.  When 
we  traversed  Sarhad,  the  districts  which  I  had  seen  in  1893,  dotted  with 
nomad  tents,  were  now  deserted,  and  the  Sarhaddi,  who  much  resembles 
the  Kafirs  described  by  Sir  George  Eobertson,  was  rarely  to  be  met. 
Upon  making  inquiries,  the  invariable  reply  was  that  they  had  gone 
to  Sistan  in  consequence  of  the  drought,  as  there  alone  could  their 
families  and  flocks  be  kept  alive.  Upon  entering  Sistdn,  which  is,  it  must 
be  remembered,  fed  by  a  river  that  fails  as  rarely  as  the  Nile,  and  is  in 
consequence  the  granary  of  the  surroundiDg  tribes,  I  was  struck  by  the 
vivid  parallel  between  these  Sarhaddi  chiefs  who  left  their  highland 
home  and  crossed  the  desert  to  Sistdn,  and  Sheikh  Ibrahim  and  Sheikh 
Yakub  who,  thousands  of  years  ago,  quitted  theirs  in  Palestine  to  find 
sustenance  in  Egypt. 

As  I  have  said  above,  Sistan  depends  on  the  Helmand,  but  hardly 
in  the  same  way  that  Egypt  depends  on  the  Nile,  as  not  only  does  the 
Helmand,  or  Hirmand,  as  the  Persians  term  it,  pass  through  Sistdn, 
but  that  district  receives  the  entire  discharge  of  its  waters.  Accord- 
ingly, I  propose  to  give  a  summary  of  the  various  routes  taken 
by  the  Helmand  in  historical  times,  as  without  some  consideration 
of  this  question  much  in  Sistan  remains  obscure.  To  begin  our 
survey  with  the  fourteenth  century,  there  was  a  great  dam  known 


*  A  contraotion  from  the  ancient  Zaran^^ia,  or  Persian  Sistan,  while  Sakastani  waa 
the  district  to  the  east.  A  friend  suggests  that  in  the  word  "  Sakee,"  we  have  perhaps 
a  clue  to  the  origin  of  "  Saxon,"  a  word  which  is  so  puzzling. 

t  Cf.  the  Mashela,  which  separates  Bushire  from  the  mainland. 
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originally  as  the  Band-i-Bastam  and  later  as  the  Band-i-Akwa  ^  (evi- 
dently a  oorraption  of  Afghan,  or  Agwan),  whence  a  canal  or  canals 
were  drawn,  fertilizing  the  district  now  covered  with  rains,  through 
which  we  passed  to  the  Eouth  of  Sistan.  The  main  stream  ran 
north,  and  was  known  as  the  Eud-i-Nasni,  Shahrist^n  and  Zahiddn 
being  cities  on  its  bank.  These  conditions  were  changed  when  Timnr 
destroyed  the  dam,  which  is  said  to  have  been  built  of  stone  and 
cement.  As  a  result,  the  Hauzdur  district  to  the  south  gradually 
went  out  of  cultivation,  and  the  Helmand,  while  still  keeping  to  the 
Bad-i-Naaro,  created  a  channel  for  its  superfluous  waters,  which  en- 
circled the  three  hills  of  Sehkuha,  hitherto  not  inhabited.  The  river 
appnnimately  followed  this  course  until  early  in  the  nineteenth  cen- 
tury, when  the  whole  volume  of  water  carved  out  a  new  channel 
to  the  west  of  Nai-i-Ali.  As  this  left  cultivated  Sistdn  high 
and  dry,  the  Bud-i-Sistan  was  cut  a  little  to  the  north  of  Sehkuha, 
a  task  of  great  magnitude,  which  was  more  than  once  abandoned 
before  being  finally  accomplished.  This  was  the  state  of  affairs 
until  recently,  when  the  Helmand  began  to  forsake  the  Nad-i-Ali 
channel,  breaking  across  Mian  Kangi  in  various  places,  and  in  1896  a 
r^nlar  channel,  known  as  the  Hud-i-Perian,  was  formed,  destroying 
Jahanabdd,  Ibrahimabad,  and  Jalalabad.  A  glance  at  the  sketches 
will  show  that  this  new  course  is  not  far  from  the  ancient  Bud-i-Nasru, 
to  which  it  is  expected  the  wayward  river  will  finally  return,  although 
perhaps  with  a  smaller  stream,  the  volume  of  water  decreasing  decade 
by  decade. 

To  resume,  seldom  was  any  party  more  glad  than  we  when  we 
reached  Yarmal,  the  southernmost  village  of  Sistan,  as  the  supplies  for 
which  we  had  sent  on  ahead  had  missed  us,  and  we  bad  neither  flour  nor 
forage  left,  so  that  to  be  once  again  in  a  land  of  plenty  was  very 
pleasant.  We  were  about  a  mile  from  the  hdmun^  and,  strolling  across 
the  treeless  expanse  to  its  edge,  saw  the  surface  of  the  water  covered 
with  wild-fowl  of  every  conceivable  species;  when  they  rose,  there 
was  a  roar  like  surf  beating  on  a  rock-bound  coast.  We  marched  to 
Nasratabdd,!  the  capital,  where  the  governor  rode  out  to  meet  us ; 
but  after  four  days  we  returned  to  Yarmdl,  where  we  met  Captain 
Webb  Ware  and  also  Mr.  Tate,  both  Fellows  of  this  Society.  As 
may  be  imagined,  the  two  days  that  we  spent  together  were  all  too 
short,  as  both  Webb  Ware  and  Wood  had  to  return  southwards,  while 
Tate  and  myself  proceeded  to  the  Kuh-i-Ehoja. 

From  Yarm&l  a  ride  of  18  miles  brought  us  opposite  what,  in  the 
Bzitifldi  Empire,  would  certainly  be  termed  "Table  mountain." J     To 

♦  Vide  skotoh-maps  on  pp.  144-5. 

t  Hie  name  Nasirabad  is  not  used  nowadays. 

X  When  at  Bulawayo  I  Tisited  the  well-known  Thabas  Induna,  which,  in  the  dis 
iance,  elosely  resembles  the  Knh-i-Khoja.      On   its  sammit  Mozilikatzi,  father  of 
Lobengnela,  dealt  out  grim  jostice. 
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reacli  it  we  had  to  traverse  the  liamwi^  which  was  perhaps  two  miles  across, 
and  at  most  four  feet  deep.    There  were  scarcely  any  reeds  in  this  portion, 

and  what  there  were  afforded 
no  cover,  nor  was  there  any 
game  except  thousands  of 
coots,  known  as  chur.  We 
waded  into  the  shallow  water 
and  climbed  on  to  ivLiira^  or 
rafts  composed  of  bundles  of 
reeds,  resembling  a  bisected 
cigar,  and  were  slowly  punted 
across  the  shallow  lagoon.  At 
our  landing-place  were  the 
ruins  of  Kakkar,  consisting  of 
numerous  buildings,  situated 
round  a  square,  while,  winding 
up  a  cliff,  a  ruined  road  brought 
us  to  the  summit  at  Kuk,  the 
fort  protecting  Eakkar.  The 
Kuh-i-K  hoj  a,  originally  known 
as  Eustam's  hill,  rises  some 
400  feet  above  the  level  plain, 
and  as  it  is  the  only  object 
that  breaks  the  even  monotony 
is,  not  unnaturally,  famous  in 
legend  and  history.  In  the 
former  category,  it  may  bo 
mentioned  that  the  capture 
of  Kakkar  and  the  slaying  of 
Euk,  its  king,  was  Rustam's 
first  exploit ;  while  in  modem 
times,  it  resisted  all  efforts  at 
capture  by  the  forces  of  Nadir 
Shah  for  a  period  of  seven 
years,  after  which  peace  was 
made.  The  hill  in  shape 
resembles  an  apple,  and  is 
higher  at  the  edges  than  in 
the  centre.  It  has  evidently 
been  mined,  as  there  are  great 
pits,  some  40  feet  deep,  while 
thousands  of  tombs,  consisting 
of  mud  domes,  hollow  cairns 
or  pillars,  occupy  a  large  por- 
tion of  the  summit,  the  graves 
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being  all  sbovfi  gnrand.  The  Khoja,  or  holy  m&n,  who  gave  his  name  to 
this  hill  in  Buperaeesion  of  that  of  Kuatam,  was  termed  Ghallaa,  and 
there  iB  a  small  shrine  in  his 
hononr.  There  is  also  a  baild- 
ing  termed  Ziarat  Gandnm 
FitaD,  which  is  visited  at  the 
vernal  equinox,  when  wheat 
IB  bnmt  and  thrown  over  the 
shrine  to  ensure  a  good  har- 
vest. At  this  season  there 
are  also  races,  together  with 
"  putting  the  stone,"  and  it 
seems  probable  that  theEe  cns- 
tomsdatefrompre-Mohamedsn 
times.  At  the  south-west 
comer  we  found  a  patch  of 
yellow  sandstone,  covered 
with  stones  reEembling  peas 
congealed  together,  of  which 
(peoimens  were  taken:  they 
proved  to  be  botryoidal  chal- 
cedony. 

Tate  left  me  the  following 
morning,  after  far  too  short 
a  visit,  as  for  six  months  I 
was  not  destined  to  meet 
another  fellow  ■  countryman. 
As  BOOD  as  possible  I  began 
the  systematic  examination 
of  SUlan,  My  plan  was  to 
move  the  camp  some  five  miles 
twice  a  week,  in  order  that 
every  portion  of  the  district 
might  he  examined  without 
difBcnlty.  I  started  with 
the  southern  section,  visiting 
Sehkuha,  which  in  some  maps 
is  shown  as  the  principal 
town  '  in  Sistan,  whereas 
nowadays  it  is  comparatively 
insignificant,    although     the 


*  At  a  matter  of  Tact,  theie  are 
1  towna,  sod  leas  than  a  dozen 
r<;e  villagei,  in  the  diilrict. 
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picturesque  old  fort  contains  a  garrison  of  fifty  soldiers.  We  crossed 
the  Madar  Ab  or  Ead-i-Sist4n  some  five  miles  below  the  dam,  the  horses 
swimming  and  the  camels  jast  being  able  to  touch  the  bottom,  and  the 
following  day  we  visited  the  Helmand.  At  the  dam  it  is  perhaps 
400  yards  wide,  flowing  fairly  fast  between  low  sandy  banks,  and  was  a 
most  refreshing  sight,  rivers  being  scarce  in  Persia.  The  dam  is  a 
fragile  lattice  work  of  tamarisk  stakes,  with  small  fascines  fixed  in 
between.  Its  strength,  in  a  sense,  lies  in  its  weakness,  as  the  river 
flows  through  it,  although  quite  enough  is  diverted  to  fill  the  llud-i- 
Sistan,  while  the  low  banks  and  friable  soil  would  not  support  a  masonry 
dam,  which  the  river  would  probably  avoid.  As  soon  as  the  river  rises 
it  breaks,  and  when  the  floods  subside  Sist4n  has  to  depend  on  wells  for 
its  water-supply  until  the  band  is  repaired. 

Another  object  of  interest  was  Shahristan,  a  huge  old  mud  fort.  It 
lies  on  the  left  bank  of  the  Eud-i-Nasm.  Lower  down  was  Zahid4n, 
which  was  evidently  a  place  of  great  strength.  Legend  has  it  that  it 
was  at  the  siege  of  this  city  that  Timur  was  wounded  by  a  tamarisk 
arrow,  and  so  gained  his  soubriquet  of  Lang,  or  '*  Lame."  *  I  have  seen 
it  stated  by  previous  travellers  that  the  ruins  of  Zahidan  extend  for  14 
miles,  but  the  fact  is  that  there  were  villages  lining  the  Hud-i-Nasru 
throughout  its  length,  and  these  have  been  mistaken  for  suburbs  of 
the  capital  of  Sistan.  To  the  north  of  Zahiddu,  the  fort  of  which  enclosed 
an  area  600  yards  square,  with  a  keep  of  180  yards  square,  is  a  pillar  con- 
structed of  kiln-burnt  bricks,  known  as  Mil-i-Kusanak.  It  is  now  some 
60  feet  in  height,  with  a  base  circumference  of  55  feet,  and  has  two 
belts  of  Kufic  inscription,  both  of  which,  to  my  eyes,  seemed  to  be  the 
Mohamedan  confession  of  faith.  There  is  a  spiral  staircase,  and  the 
column  is  said  to  have  been  a  minar  belonging  to  the  mosque  of  Arvakin, 
he  ruins  of  which  town  are  close  by.  The  members  of  the  Sist4n 
JMission  mention  a  similar  tower  at  Damghan. 

Towards  the  end  of  February  we  returned  to  Nasratabad,  which  is 
a  permanent  camp  surrounded  by  a  high  wall,  with  one  corner  fortified. 
Just  outside  is  Huseinabad,  a  village  of  some  three  thousand  inhabitants, 
which  is  generally  regarded  as  "  the  city,"  Nasratabad  being  mainly 
inhabited  by  the  garrison,  who  ply  various  trades  in  the  hazdra.  It  is 
interesting  to  know  that  these  villages  are  believed  to  occupy  part  of 
the  site  of  the  ancient  Ziria. 

Sistan  is  governed  by  the  family  of  the  late  Mir  Alum  Khan,  Amir 
of  Kain,  and  although  it  has  been  in  their  hands  for  thirty  years,  not 
the  slightest  efifort  has  been  made  to  improve  what  is  naturally  one  of 
the  richest  districts  in  Persia,  which  is  in  as  backward  condition  as 
Baluchistan.     As  an  instance  of  this,  I  may  mention  that  no  vegetables, 

♦  In  AH.  764  (1362)  Timur  entered  Sistdn  as  a  fugitive,  at  the  head  of  a  thousand 
horse.  He  took  many  villapres,  but,  being  wounded  in  his  hand  and  foot,  retreated  to 
Makrdn.    It  is  therefore  improbable  that  he  besieged  Zahiddn  on  this  occasion. 
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not  even  onions  or  potatoes,  are  grown,  while  there  are  very  few  gardens, 
as  the  headmen  of  the  villages  enjoy  bat  a  yearly  tenure,  and  con- 
sequently have  no  interest  in  improvements.  As  may  be  supposed,  the 
villages,  whioh  are  built  on  refuse  heaps  and  yearly  rise  an  inch  or  two, 
possess  no  good  buildings,  and  even  the  Governor's  house  compared  un- 
favourably with  those  inhabited  by  small  landowners  in  other  parts  of 
Persia.  The  climate,  according  to  universal  testimony,  has  much  im- 
proved of  late  years,  and  must  have  been  somewhat  trying  before,  as 
we  had  a  temperature  of  92°  during  March,  while  in  early  April  the 
flies  by  day  and  the  mosquitoes  by  night  rendered  existence  unpleasant 
to  man  and  beast  alike. 

As  the  weather  was  growing  hot,  while  not  more  than  two-thirds  of 
Sistan  had  been  travelled  over,  early  in  March  we  commenced  our 
second  tour,  striking  the  edge  of  the  lake  at  a  point  due  north  of 
Kasratabad.  We  were  now  able  to  examine  a  diflferent  section  of  the 
Aamun,  as  for  many  miles  the  shallow  brackish  water  was  covered  with 
high  bulrushes,  rising  to  a  uniform  height  of  10  feet  above  our  heads. 
^DgftgiDg  rafts,  we  were  poled  down  an  open  passage  about  the 
width  of  a  carriage  drive,  and  heard  the  notes  of  countless  birds,  while 
hawks  of  every  species  hovered  above.  The  first  bird  that  we  bagged 
was  blue,  with  a  red  beak  and  rather  long  legs ;  it  is  termed  a  hostdniy 
and  is  good  eating.  Afterwards  duck  of  various  sorts  rose,  offering 
ideal  shots,  but  difficult  to  pick  up  in  the  thick  jungle.  My  poler  told 
me  that  there  were  four  hundred  families  of  fowlers,  or  Saidds,  as  they 
were  termed.  They  pay  half  a  crown  per  family  as  a  tax,  together 
with  3  lbs.  of  feathers,  the  collection  of  which  is  a  great  industry  in 
Sistan.  Nets  held  apart  by  stakes  are  set,  and  as  the  birds  feed  across 
them  a  concealed  fowler  pulls  a  string  and  takes  the  bird.  The 
Saidds  appeared  to  be  a  class  quite  apart,  and  it  is  possible  that  they 
are  the  original  inhabitants  of  Sistan,  as  when  Timur  swept  the  pro- 
vince clean  they  could  have  concealed  themselves  in  the  Aamun,  where 
pursuit  would  be  impossible. 

Further  east,  at  Gazbar,  which  is  the  best  centre  for  shooting,  we 
saw  large  flocks  of  geese,  many  of  which  we  shot  by  the  simple  plan 
of  firiug  a  volley  among  them  from  a  distance  of  some  400  yards,  one 
volley  resulting  in  a  bag  of  three  birds. 

At  Jalalabad  we  were  on  the  bank  of  the  Bud-i-Perian,  and  as  the 
flood  had  commenced,  the  crossing  to  Mian  Eaugi  *  was  anxious  work. 
The  river,  which  is  divided  into  several  branches,  was  flowing  with 
a  swift  current,  and  was  nearly  four  feet  deep,  the  main  stream  being  a 
quarter  of  a  mile  wide.  We  eo gaged  several  men  to  support  the  loads 
on  each  side,  and,  to  our  great  relief,  only  one  camel  fell,  whioh  was 
almost  marvellous.  Mian  Kangi  is  of  quite  a  different  character  from 
the  rest  of  Sistau,  being  covered  by  a  dense  tamarisk  jungle,  in  which 

*  Said  to  be  the  equivalent  of  Mesopotamia. 
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the  villages  are  mere  clearings.  We  rode  to  the  Tapa-i-Tilai,  the 
frontier  where  the  Helmand,  until  quite  recently,  discharged  its  waterp, 
and  found  a  bare  waterless  desert,  covered  with  the  roots  of  perishing 
reeds,  and  affording  yet  another  example  of  what  water  means  in  these 
dried-up  lands.  We  marched  south  with  the  greatest  difficulty,  as  the 
numerous  canals  were  hardly  practicable,  the  guides  being  up  to  their 
chests  in  water.  At  Takht-i-Pul,  and  again  at  Earkusha,  are  ancient 
rains,  with  splendid  kiln-burnt  bricks,  24  inches  by  17  inches  in  size; 
but  no  coins  or  seals  were  forthcoming,  although  both  sites  were  said 
to  have  been  Eeiani  cities.  We  sighted  Nad-i-Ali,  the  Afghan  frontier 
post,  across  the  Helmand.  It  is  built  on  a  conspicuous  mound;  its 
ancient  name  was  apparently  Nokoi,*  and  it  was  only  repeopled  and 
renamed  some  sixty  years  ago  or  less.  Close  by,  to  the  south,  are 
the  ruins  of  Amirdn,  or  Mirdn,  where  Greek  and  other  coins  and  seals 
are  found  after  heavy  rain. 

At  Milak  the  Bad-i-Perian  flows  in  a  single  channel  300  yards 
wide,  and  for  perhaps  50  yards  the  river  is  swift  and  deep.  Rafts 
were  procured  on  which  our  gear — to  use  the  comprehensive  naval  term 
— was  stowed,  and  the  horses  swam  across,  but  not  without  difficulty. 
Each  camel  had  four  gourds  tied  on  to  its  back,  and  a  swimmer  towed  the 
**  ship  of  the  desert  *'  in  front,  while  a  second  man  sat  on  its  tail,  pre- 
sumably to  prevent  a  capsize.  The  oonty  as  Thomas  Atkins  terms  it, 
was  thus  pulled  across,  not  making,  as  far  as  could  be  seen,  the  slightest 
effort  to  swim,  but  passively  submitting,  with  an  air  of  dignified 
melancholy. 

Early  in  April  the  whole  of  Sistan  had  been  examined,  and  prepara- 
tions were  made  for  the  move  to  the  province  of  Kain.  As  there  were 
several  stages  in  front  of  us  where  forage  could  not  be  procured, 
both  flour  and  barley  being  imported  from  Sistan,  it  was  decided 
to  take  a  two  months*  supply  with  us,  which  necessitated  hiring  a 
hundred  camels  in  all.  The  next  question  of  importance  was  whether 
the  hdmun  would  be  covered  by  the  steadily  advancing  flood,  or  whether 
we  should  be  just  in  time.  By  good  fortune  we  found  that,  although 
the  direct  road  was  closed,  jet  by  making  a  slight  dStour  we  conld 
avoid  the  water.  After  a  short  stage  to  Afzalabdd,  situated  on  the 
eastern  shore  of  the  lagoon,  we  started  off  some  two  hours  before  sunrise, 
and  when  it  grew  light  we  could  see  the  Kuh-i-Khoja  to  our  south, 
while  off  the  road,  on  the  western  shore  of  the  hdmun,  was  the  Mil-i- 
N»idiri,  or  **  Pillar  of  Nadir,**  a  mud  tower  which  was  perhaps  used  as  a 
signalling-po&t  by  that  great  soldier.  At  Beiringl  we  camped  on  the 
west  edge  of  the  lake,  and  our  horses,  although  covered  up,  were  nearly 
driven  mad  by  the  grey  flies  until  the  famous  hot  wind  began  to  blow, 
and  we  revelled  in  the  thought  that  we  were  leaving  Sistdn  just  in  time. 

*   Viih  •  Kastern  Persia,*  p.  299. 

t  This  is  a  local  word  for  a  mound,  accordiog  to  Dr.  Bellcw. 
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Thirty-three  miles  of  desert  with  a  solitary  tank,  empty  for  nine 
months  in  the  year,  lay  between  ns  and  the  village  of  Banddn,  whioh 
guards  the  entrance  to  the  hills.  We  were  told — and  I  quite  believe  it — 
that  the  loss  of  life  on  this  stage  was  very  great  daring  the  summer.  At 
Bandan  there  is  a  palm-grove — there  are  no  palms  in  Sistan — and  the 
heat  is  said  to  be  terrible,  as  the  low  hills  both  radiate  the  sun  and 
shut  off  the  wind.  From  this  village  we  rose  steadily  to  the  desert 
stage  of  Gisha,  and  another  march  brought  us  across  the  range  dividing 
the  hot  and  cold  countries,  while  on  the  seventh  day  after  leaving 
Nasratabad  we  reached  Duru,  and  were  once  again  free  from  the  heat 
and  fly  torment. 

The  district  of  Kdin  entered  at  Banddn  consists  mainly  of  a  back- 
bone of  hills  running  from  north  to  lEouth.  On  the  west  lies  the  Lut, 
on  the  east  the  Dasht-i-Naumid,  or  "  Desert  of  Despair,"  while  to  the 
south  the  ranges  sink  down  to  the  Sistan  basin  or  again  to  the  blight- 
ing waste  of  the  Lut.  There  are  no  perennial  rivers  in  the  district, 
the  drainage  flowing  to  the  low  levels  of  the  desert,  but  great  river- 
beds attest  the  fact  that  at  no  remote  period  the  volume  of  water  was 
much  more  considerable,  M.  Khanikoff  having  traced  the  bed  of  the 
Biijand  river  for  hundreds  of  miles  across  the  Lut.  As  a  corroboration 
of  this  fact,  I  visited  perhaps  twenty  hill  forts  in  the  province,  all  of 
which  had  tanks,  but  none  of  these  held  a  drop  of  water.  At  the  same 
time  the  rainfall  is  greater  than  that  of  Kerman,  the  population 
depending  to  a  large  extent  on  deimiy  or  crops  which  are  not  artificially 
watered. 

Eain  has  been  traversed,  mostly  by  the  same  routes,  by  more 
than  one  traveller,  but  we  were  the  first  party  to  explore  it  syste- 
matically. On  our  arrival  at  Duru  we  dismissed  most  of  our  camels, 
and  thenceforward  the  camp  was  moved  by  relays,  which  not  only 
economized  money,  but  gave  time  for  the  survey  to  be  carried  out,  as 
in  Eastern  Persia  it  would  not  be  advisable  to  leave  the  survejor 
far  from  support.  We  climbed  the  Kala  Kuh  behind  Duru,  and  on  its 
summit  found  the  ruins  of  a  fort  built  of  stone  and  excellent  cement, 
with  Eeveral  tanks.  The  village  chief,  whose  ancestors  came  from 
Bokhara,  told  me  that  the  fort  was  the  work  of  Hoshang,  of  the  Fesh- 
dadian  dynasty,  which  is  improbable.  From  its  crest  we  had  a  splendid 
view  across  the  "Desert  of  Despair,"  whioh  forms  so  good  a  Perso- 
Afghan  boundary,  and,  looking  to  the  south,  we  could  trace  our  route 
for  many  a  mile. 

At  Huseinab^d,  where  the  Birjand  and  Tabas  *  roads  bifurcate,  the 
smell  of  the  assafoetida  plant,  then  in  flower  all  over  the  plain,  was  almost 
overpowering,  and  we  were  glad  to  move  on  to  Tabas,  the  chief  village 

*  The  diBtrict  mast  not  be  confounded  with  the  Tabas  which  lies  about  hnlfway 
between  Yezd  and  Meshed. 
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of  tlie  distriot  of  Sunnikhdna,  lying  in  a  well-watered  plain,  and,  as 
the  name  implies,  inhabited  by  Sunnis.  The  fortress,  although  much 
dilapidated,  was  said  to  be  very  ancient,  and  was  formerly  known  as 
Kala-i-Mazin.4n.  Tradition  has  it  that  Mazin4n  was  a  general  of 
Alexander  the  Great. 

From  this  rich  plain  we  proceeded  to  Birjand,  as  I  wished  to  be 
settled  down  before  the  month  of  Moharram;  so,  leaving  the  main  camp 
behind,  we  marched  due  west  to  Furk,  which,  lying  at  the  entrance  to 
the  Mainab&d  range,  possesses  a  most  romantic-looking  stronghold 
situated  about  500  feet  above  the  valley  on  an  isolated  spar. 

The  following  day  we  passed  through  the  important  village  of  Dar 
]\(tiHn,  a  corruption  of  Darra  Midn,  or  "  in  the  middle  of  the  valley,"  and 
steadily  rose,  passing  numerous  hamlets,  until,  at  rather  over  7000  feet, 
we  reached  the  watershed  of  this  range  of  rolling  hills,  which  are 
unlike  anything  I  had  hitherto  seen  in  Persia,  and  are  uniform  in 
character  right  up  to  Eain.  For  miles  we  passed  through  tulips  and 
hyacinths,  and  the  gardens  being  one  mass  of  bloom  and  the  climate 
delightful,  we  certainly  saw  the  distriot  at  its  best. 

Descending  the  western  slope  of  the  range,  we  looked  across  the  valley 
to  the  high  Bakardn  hills,  under  which  many  villages  were  nestling, 
and  on  May  Day  we  halted  at  Bujd,  a  Sunni  village.  The  following 
morning  we  entered  Birjand,  the  Amir's  brother  riding  out  to  welcome 
us.  The  town  is  situated  on  both  sides  of  a  wide  bed,  and  covers  a 
curious  range  of  small  rounded  hills  runnir^g  down  the  centre  of  the 
valley.  Its  appearance  is  unpleasing,  owing  to  the  absence  of  the  trees 
and  gardens  which  grace  almost  every  village  in  Persia,  while  its  single 
kanat  is  salt,  and  all  drinking-water  is  drawn  from  tanks,  which  are 
filled  by  bringing  down  streams  from  the  hills.  Lying  in  a  sterile 
valley,  Birjand  draws  most  of  its  supplies  from  Sunnikhdna,  and 
owes  its  population  of  15,000  inhabitants  to  the  fact  that  it  is  a 
distributing  centre  for  Western  Afghanistdn,  as  well  as  the  seat  of 
government.  The  climate  is  cold  and  bleak  in  winter  and  hot  in 
summer,  but  doso  at  hand  are  numerous  hamlets  in  the  Bakaran 
range,  where  it  is  always  agreeably  cool. 

The  Bdgh-i-Zirishk,  which,  as  its  name  implies,  is  full  of  barberry 
bushes,  was  placed  at  my  disposal,  and  three  days  after  my  arrival,  I 
received  the  visit  of  the  Shaukat-ul-Mulk,  Amir  of  Kain,  who  is  almost 
the  Inst  of  the  semi-independent  chiefs  of  Persia.  Of  Arab  descent, 
and  aged  about  forty-seven,  my  visitor  gave  me  the  impression  of  a 
much  older  man,  and  his  accounts  of  the  days  when  Turkoman,  Afghan, 
and  Baluoh  raids  were  in  full  swing  made  me  marvel  that  there 
was  any  population  whatever  left  to  harry,  although  no  doubt  return 
forays  prevented  the  evil  from  being  overpowering.  As  may  be  supposed, 
the  Amir  is  rather  behind  the  times,  and  he  expressed  surprise  at  the 
opening  of  the  Suez  oanal,  while  the  idea  of  wireless  telegraphy  quite 
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upset  him.  He  told  me  that  he  was  a  member  of. the  Khuzai  or  Khuzaima 
tribe  which  had  originally  come  from  Bahrein,  and  that  in  the  family 
circle  they  still  spoke  a  patois  of  Arabic,  which  was  also  to  be  heard  in 
the  Birjand  bazar.  As  the  elder  brother  of  the  Amir  rales  both  Sistan^ 
Tabas,  and  Tun,  the  southern  portion  of  Eastern  Persia  is  entirely  in 
the  hands  of  this  family,  which  is,  however,  disunited,  as  is  so  often  the 
case  in  the  East,  the  two  Amirs  being  half-brothers. 

May  and  the  beginning  of  June  were  spent  at  Birjand,  during 
which  period  we  gained  an  insight  into  the  very  patriarchal  form  of 
government,  and  also  visited  the  surrounding  country.  As  the  weather 
grew  hot — 84°  being  registered  at  8  p.m.  one  night — we  made  inquiries 
about  hill  stations,  and  finally  fixed  upon  Duruksh,  40  miles  to  the 
east-north-east,  which  was  said  to  be  cool,  and,  besides  lying  in  the 
centre  of  an  unexplored  district,  was  also  conveniently  situated  for 
my  (K)n6ular  work.  In  addition  to  this,  it  is  the  home  of  the  Edin 
carpet-weaving  industry,  and  is  fairly  close  to  Tabas,  so  that  the 
ooet  of  forage  would  not  be  excessive.  Our  first  stage  was  Hahnish, 
situated  15  miles  to  the  east  of  Birjand  on  a  nala  draining  into  its 
river,  and  the  following  day  we  crossed  the  northern  continuation  of 
the  Hainabdd  range  by  an  easy  pass,  known  as  the  Guddr-i-Sar-i- 
Chahy  from  a  large  village  of  that  name  situated  in  a  valley  sloping 
down  to  the  Fakh  Hud,  which,  draining  a  somewhat  large  district,  and 
passing  through  Tabas,  discharges  its  fiood-waters  into  the  Dasht-i- 
Nanmid.  I  mention  the  fact  as  even  the  latent  maps  are  most  inaccurate 
on  this  head. 

Descending  past  hamlet  after  hamlet,  we  rode  through  an  encamp. 

ment  of  nomad  Arabs,  and  finally  reached  Gusk,  where  Khan  Bahadur 

Asghar  Ali  was  awaiting  me.     In  the  morning,  leaving  him  to  connect 

Gask  with   Tabas,    we   swung   north,   and,  crossing   the  Fakh    Rud, 

entered  the  hills  among  which  Duruksh   liep.     After  marching  for  a 

few  miles  we  saw  a  narrow  valley  full  of  ripening  crops,  on  the  east  side 

of  which  lay  Asiab4n,*  a  large  village  of  two  hundred  houses;  and 

two  miles   further  up  was  the  village  of  Duruksh,  where  we  found 

our  camp  pitched  in  a  small  garden.     At  first,  we  were  not  at  all 

attracted  by  this  hill  station,  as  the  noon  temperature  was  90^,  and 

^  at  an  altitude  of  7000  feet;  but  in  a  few  days  a  north-east  wind 

sprang  up  and  made  the  climate  cool  enough. 

Duruksh,  the  head  of  a  considerable  district,  consisting  of  fifty-one 
tillages  and  hamlets,  contains  two  hundred  and  twenty  houses,  the 
^me  being  explained  as  a  corruption  of  Darra  Eaksh,  or  the  "  Valley 
<*fBaksh."t  Above  it,  for  two  miles,  the  narrow  valley  is  filled  with 
S^fdens,  in  which  the  peasants  appeared  to  spend  most  of  their  time 


*  Lit  a  miller. 

t  Raksh  was  Rustam^s  gfent  war-horse,  as  mentioned  above. 
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during  the  Bummer  months.  The  village  boasts  of  a  mosque,  said 
to  have  been  built  by  the  Uzbegs,*  but  it  is  as  the  centre  of  the 
oarpet  trade  that  it  acquires  importance.  In  the  district  there  are 
450  looms  at  work,  about  a  quarter  of  which,  including  all  the  best, 
are  at  Duruksh.  I  regret  to  say  that  aniline  dyes  are  generally  used, 
although  the  difference  in  cost  is  not  appreciable;  the  result  being 
that,  instead  of  the  lovely  colours  which  formerly  distinguished  a  Kain 
oarpet,  the  eye  is  offended  by  glaring  scarlets  and  greens.  However, 
a  few  of  the  best  master-weavers  still  cling  to  tlie  vegetable  dyes,  and 
a  reaction,  which  I  did  my  best  to  foster,  is  slowly  setting  in.  The 
patterns  arc  conventional  flowers,  and  occasionally  masks,  but  the 
quality  is  not  as  fine  as  that  of  the  exquisite  products  of  the  Eerman 
looms.  The  great  bulk  of  the  carpets  are  bought  in  Meshed  and  sent 
to  Vienna,  where  their  cheapness,  I  presume,  secures  a  market. 

Towards  the  end  of  Jane  I  was  gladdened  by  the  appearance  of 
Lieut.  Wyatt  of  the  Royal  Garrison  Artillery,  who,  with  a  hospital 
assistant,  had  travelled  through  the  heat  from  Quetta,  having  covered 
the  distance  of  some  800  miles  in  thirty-eight  days — a  record  which  is 
not  likely  to  be  broken. 

Early  in  August  the  exploration  of  the  district  round  Duruksh  was 
completed,  and  we  moved  our  camp  to  the  north,  crossing  an  elevated 
plateau  to  Shahkin,  which  was  formerly  the  chief  village  of  the  district. 
Shahkin  has  a  population  of  rather  less  than  a  thousand,  and  is 
situated  at  exactly  the  same  elevation  as  Duruksh ;  but  the  next  stage 
lay  steadily  down  a  wide  valley,  crowded  with  villages  and  fields  of 
beetroot,  and  at  Khushk  we  felt  a  considerable  difference  in  the  tempe- 
rature. A  third  long  march,  during  which  we  quitted  the  wide  valley 
draining  into  the  Shur  Rud  and  skirted  the  picturesque  Kuh-i- 
Y4rizk,  brought  us  to  the  wide  plain  on  which  Ktlin  is  situated. 
Approaching  it  from  the  south,  a  mass  of  gardens  are  passed,  and 
the  city  is  seen  with  a  conspicuous  mosque — the  Ma^'jid-i-Jama,  a  very 
ugly  erection  —  rising  abave  dilapidated  walls.  It  is  in  a  state  of 
decay,  and  has  a  population  of  some  6000  inhabitants,  a  considerable 
percentage  of  whom  are  Seiids,  Its  staple  product  is  saffron,  with 
which  it  supplies  almost  the  whole  of  Persia. 

Lying  in  a  fertile  district,  opposite  passes  in  a  rugged  range«Eain 
is  undoubtedly  a  site  of  great  antiquity;  indeed,  it  is  said  to  be  the 
Artakauanj  mentioned  by  Arrian  as  the  city  at  which  the  princes  of 
Herat  took  refuge  from  Alexander  when  ho  pursued  them.  The 
identification  seems  possible,  and,  even  to-day,  Herat- va-Kdin  almost 


♦  The  Uzbegs  held  Eastern  Pereian  for  two  ccDturics  before  the  rise  of  the  Sefavi 
dynasty. 

t  Cf.  *Evrfvd€f  "Apcia  <rxo*»'Ot  ^''  "EKda  KarSax  ""(JAjs  fcai  *ApraKavav  ir6\i5  Koi 
*A\f^d^pkia  ii  iy  'Apflois  (Isldoros  of  Chnrax,  15). 
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■oimdB  the  same  as  Artakanao.  If  this  identifioation  he  accepted,  then 
the  World's  Conqueror  travelled  by  Shahkin  and  Dnniksh  to  Tabas 
Snnnikhana,  where  tradition  has  located  him,  as  mentioned  above. 
Personally,  I  am  of  opinion  that  the  Sistdn  of  to-day  was  not  visited 
by  Alexander.  A  glance  at  the  map  will  show  that,  owing  to  the  great 
bend  of  the  Helmand — the  importance  of  which  does  not  appear  to 
hftTe  been  studied  in  connection  with  many  problems  —  Sistan  lay 
much  out  of  the  way;  and  I  would  suggest  that  from  Tabas,  Fata* 
was  made  for,  and  that  the  Helmand  was  struck  at  or  near  Girishk, 
where  I  would  locate  the  Euergetee. 

To  return  to  E4in,  on  the  range  to  the  south-east  of  the  town  we 

examined  the  ruins   of  an  important   fort,  occupying   the  summit   of 

two  hills  rising  some  500  feet  above  the  valley.     The  main  entrance 

is  on  the  south-east   side,   and,    passing  a   massive  guard  tower,  the 

first  line  of  bastioned  walls  is  entered  :  thence  there  is  a  slight  rise 

up  a  track  skirting  a  tank  which  is  partly  hewn  out  of  the  rock  and 

partly  faced  with  stone.    A  second  guard-house  was  then  passed  through, 

giving  admittance  to  the  second  line  of  defence,  there  being  a  steady 

ticent  throughout.     This  is  filled  with  remains  of  what  were  evidently 

harracks;    and  a  further    rise   of   30  feet   leads    to    the    keep,  round 

which  is  a  third  line  of  bastioned  walls  built  of  unhewn  stones  like 

the  others  and  set  in  mortar,  and  also  faced  with  the  same  material. 

This  reduii   is  said  to  have   been  an  ancient  Parsi  stronghold,  while 

the  lower  portions  were   the   work   of  Kerim-ibn-Jamshid,  who   also 

built  the  mosque;  the  date  on  the  latter  is  a.h.  796  (1393). 

I  had  intended  to   make  Kain  my  most  northerly  point,  but,  to 

my  amazement,  I  found  that  the  range  enclosing  the  northern  side  of 

the  valley  was  pierced  by  a  gorge  which  carried  all  the  drainage  of 

Kimboluk  into  the  Kud-i-Shur,  whereas  it  is  shown  as  a  solid  barrier 

in  the  map.      I  therefore   decided,  after  Wyatt  had  left  mo  for  Ker- 

miu,  to  explore  Nimbuluk  f  and  to  carry  up  the  survey  to  the  range 

dividing  K4in  from  Gunabdd,  which  had   the  advantage  of  enabling 

nie  to  connect  my  work  with  that  of  my  first  journey,  when  I  had 

ptsaed  through  the  latter  district  on  the  way  to  Tun  and  Eerman. 

^e  crossed  the  range  by  the  pass  used  by  the  Sistdn   mission,  and, 

^fter  filling  in  the  western  section  of  Nimbuluk,  halted  for  some  days 

*t  the  important  village  of  Dasht-i-Pidz  which  is  situated  opposite  the 

^^0  passes  that  cross  the  range  to  Gunabdd.  J      Both  it  and  Khidri, 

tvo  miles  to  the  south,  are  mainly  inhabited  by  Arabs.    We  then  returned 


•  Cf.  note  ♦,  p.  156. 

t  Literally  "  Half-district."  Cf.  Nimruz,  or  "  Half  Day,"  the  ancicDt  term  for 
8Utao. 

X  The  most  westerly  pass  is  known  as  Darakht-i-Benna,  or  "  wild  pistachio  tree ;  " 
tlen  comes  Snlimini,  which  is  easier  and  more  direct.  To  the  cast  there  is  the 
6ndar-i-Abbasab4d,  leading  to  Khaf. 

No.  II. — ^February,  1902.]  m 
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to  Eiin  hy  the  direct  ro«d,  paasiog  throngfai  the  J)Ah&na-irKarkib, 
which,  canriea  ih»  entix«  drainage  of  Nimbnluk  into. the  plain,  where 
it  nnitea  with  the  *' Salt  river." 

It  was  now  September*  and  the  heat  waa  less  .trying^  we  therefore 
get  to  work  to  complete  the  exploration  of  the  hilk  lying,  between  ns 
and  Biijand,  having,  as  the  open  plain  with  very  few  villages  lay  to  the 
weft,  practically  examined  everything  of . importance^  .At  Sehdeh, 
halfway  between  Eain  and  Birjand,  we  found  ourselves  in  a  centre 
inhabited  by  the  followers  of  Agha  Khan,*  who .  number  a  thousand 
families  in  the  province.  Their  chief  is  a  young  man,  called  Mor4d 
Mirza,  but  the  sect  appears  to  be  rather  on  the  decrease. 

By  the  end  of  the  month  we  had  reached  the  area  of  work  done 
from  Duruksb,  and  so  returned  to  Birjand,  where  camels  had  to  be 
engaged,  my  instructions  being  to  return  to  Sistan  and  thence  to  Kermdn. 
I  was  naturally  anxious  to  visit  the  country  to  the  west  of  the  route 
I  had  followed  when  marching  up  from  Sistan  in  the  spring;  but, 
this  being  out  of  the  question,  I  finally  decided  to  march  south-west  to 
the  pre-Mohamedan  mines  of  Kala  Zarri,  on  the  edge  of  the  Lut,  as, 
by  traversing  all  the  valleys,  I  should  be  able  to  find  out  which  was 
the  main  caravan  route  to  Meshed,  a  point  hitherto  not  clearly  known, 
while  I  could  also  visit  the  important  town  of  Neh.  After  retracing 
our  steps  to  Bujd,  we  continued  to  march  parallel  to  the  Bakaran 
range  as  far  as  Mud ;  then,  quitting  the  direct  road  to  Sistdn  and  Neh, 
we  marched  south-west  towards  the  hills,  passing  some  delightful  garden 
villages,  and  finally  crossed  the  Bakaran  range  by  an  easy  pass,  at  an 
altitude  of  7300  feet.  Hearing  of  a  wonderful  cave  that  lay  off  the 
road,  we  determined  to  explore  it;  so,  after  a  cold  night  spent  at  an 
elevation  of  some  7000  feet,  we  started  off  to  find  Chinisbk.  Leaving 
the  main  valley  at  Bask,  we  bore  almost  north,  up  and  down  rough 
torrent  beds  and  along  the  edge  of  steep  precipices,  until,  crossing  a 
pass,  we  saw  Chinishk  lying  on  the  opposite  hillside.  We  entered  the 
little  town,  with  a  population  of  about  four  thousand  inhabitants, 
built  among  huge  boulders,  and  finally  emerged  above  it  at  a  spot  where 
there  was  a  gigantic  chinar^  the"arbro  sec"  of  the  Middle  Ages,  so 
■often  mentioned  in  poems,  such  as  the  "  Eoman  du  comte  de  Poitiers,"  f 
which  runs — 

**  Se  rAmiraos  ne  rent  Noiron 
Hon  onole,  qu*il  tieot  en  prison. 
J\  n'i  remanra  tor  de  marbre 
Que  n'abace  ju8c*in  Scch-Arbre." 

The  cave  lay  in  the  limestone  crags  above,  and  after  reaching  its 


*  Agha  Khan  is  well  known  as  the  descendant  of  the  *'  Old  Man  of  the  Mountains.** 
Cf.  Yule's  *  Marco  Polo,*  CJordier's  *  Odoricus/  etc. 
t  P.  54,  verses  1283-8G. 
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etttimno^  we  doflhd  boots  and  hais,  and  d€0oaided  hj  some  8lippev|r 
fttones  for  aboat  20  or  30  fbet:  we' then « reached  «..latentl  passage^ 
whkh  was  almost  blooked  by  aroagh  bar  toootaining  human  bonea 
OrawUog  past  thisf  the'cmo;  came  in  the  shape  of  a. very  small  hole, 
whiob;  pDVBonally,  I  negotiated  with  difficulty.  -  Beyond' it  the  cave 
opened  "Oiit,  and  we  came  to  a  tank,  the  presence  of -which  clearly 
indieated-  that  the  cave  was  once  inhabited*  There  was  then  a  series  of 
desoentSi  with  skeletons  in  a  perfect  state  of  {reservation  at  each  corDer, 
and  the  gallery  was  said  to  run  for  miles;  but  our  curiosity  was 
exhausted,  and  we  were  glad  to  reach  the  open  air  once  again,  the 
atmosphere  having  been  most  oppressive.  The  tiny  deformed  man 
who^was'the  guardian  of  what  he  termed  "the  shrine,"  told  us  tl^at 
the  skeletons  were  the  mortal  remains  of  a  band  of  pilgrims,  who, 
heariBg-  that  the  Imam  Beza  had  been  poisoned,  renounced  the  joys  of 
thia' world  and  took  up  their  abode  as  hermits  in  the  bowels  of  the 
earth  I  their  home  struck  me  as  being  partly  natural  and  partly  arti- 
fieUL  Turning  our  backs  on  a  most  interesting  corner  of  unexplored 
Peraiai  we  descended  the  stony  valley  on  to  the  open  plain,  and  late 
in  the  day  reached  Mukhtardn,  which  lies  on  the  Neh-Ehusp  road, 
and  is  a  great  centre  for  camel-breeding.  Continuing  our  march,  we 
next  crossed  a  much  lower  range  of  hills,  the  climate  growing  pro- 
portionately warmer,  and  at  the  hamlet  of  Sibcha  found  that  we 
had  struck  the  main  caravan  route  which,  running  from  Neh  to  Ehusp, 
crosses  into  Nimbuluk  by  the  Ehabfsi  pass,  after  which  it  reaches  Dasht- 
i-Fi42  and  Gunabad.  As  there  are  four  parallel  routes,  I  inquired  why 
this  one  was  preferred,  and  was  informed  that  the  climate  was  milder 
and  the  grazing  better,  while  the  hill  country  was  avoided  as  far  as 
Nimbuluk. 

A  still  lower  range  with  a  scarcely  perceptible  watershed  lay  before 
us,  and,  crossing  it,  we  marched  to  Basirdn,  which,  with  an  elevation 
of  4800  feet,  is  situated  on  the  edge  of  the  Lut.  From  here  we  rode 
in  a  south-westerly  direction,  through  a  series  of  low  black  ranges 
of  exactly  the  same  character  as  the  hills  on  the  north  of  this  great 
desert  when  entered  from  Tun,  and  at  11  miles  we  reached  Eala 
Zarri,  or  **  Golden  Fort,"  also  known  as  the  Eala  Gabr,*  or  '*  Parsis 
Fort."  This  small  square  structure,  built  in  the  same  manner  as  that 
at  E4in,  with  an  exterior  measurement  of  60  feet,  and  with  walls 
20  feet  in  height,  was  evidently  designed  to  guard  the  spring  of 
water,  round  which  were  clustered  the  smelting-works.  Nowadays  a 
little  smelting  is  carried  on  with  the  most  delightfully  primitive 
appliances,   copper  being   extracted  mainly   from  slag:   the  annual 


*  Qabr  originallj  meant  ''a  man,**  whence  Gabriel,  the  '*  man  of  God  "  :  cf.  Latin 
vir,  and  W<dsh  gwr.  It  now  signifies  **  an  infidel,"  and  is  the  Giaour  of  the  Crusaders. 
In  Persia  it  is  espeoiallj  used  to  designate  a  Parsi  (cf.  Guebre),  and  in  Baluchistan  a 
Qaur  is  a  Hindu. 
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output  is  said  to  be  6000  lbs.,  but  this  must  be  discounted.  Two 
miles  to  the  south,  on  the  skirt  of  the  last  range  shutting  off 
the  flat  immense  Lut,  the  mines  are  dog,  either  in  the  form  of 
deep  cuttings  or  of  shafts  connected  by  galleries:  one  of  the  shafts 
measured  70  feet  in  depth,  but  we  could  not  visit  them.  On  the  other 
hand,  we  found  the  cuttings  easy  of  access,  and  knocked  off  specimens 
of  the  various  ores.  I  was  much  impressed  by  the  dimensions  of  these 
mines,  which  must  have  been  worked  for  hundreds  of  years,  considering 
the  rude  appliances  of  the  day,  and  bitter  was  my  regret  that  I 
could  find  out  nothing  about  the  miners,  who  were  probably  pre- 
Mohamedan,  none  of  the  Arab  travellers  mentioning  Eala  Zarri. 

Continuing  our  journey  with  the  conspicuous  conical  peak  of  Shah 
Kuh  to  the  south,  which  must  be  a  magnificent  landmark  for  caravans 
traversing  the  heart  of  the  desert  from  Ehabis,  we  recrossed  a  range, 
and  marched  down  into  the  valley,  where,  at  the  junction  of  nine  roads, 
the  important  town  of  Neh  *  is  situated.  A  glance  at  most  maps  will 
show  that  no  routes  whatever  are  shown  running  south  from  this 
centre,  and  yet  this  is  Persia's  great  eastern  artery  of  commerce,  the 
caravans  from  Bandar  Abb4s  passing  to  the  west  of  Bigan,  and  pro- 
ceeding from  the  desert  stage  of  Gurg  to  Neh  either  direct  or,  if  in  need 
of  supplies,  by  the  somewhat  hilly  route  via  Nasratabad. 

Upon  approaching  the  small  town,  which  has  a  population  of  five 
thousand  inhabitants,  the  first  object  to  catch  the  eye  is  the  fort, 
apparently  an  exact  counterpart  of  the  one  at  Tabas,  and  next  the 
attention  is  arrested  by  seeing  fifty  windmills  in  a  row.  These  in- 
genious contrivances  consist  of  two  walls  built  parallel  in  a  north-easterly 
direction,  the  prevailing  wind  blowing  from  that  quarter;  they  are 
almost  closed  on  this  side,  and  are  wide  open  in  rear.  Sails  of  rush- 
work  are  moved  by  the  wind,  and  in  their  turn  cause  the  upper  mill- 
stone, which  is  fastened  to  a  pole,  to  rotate.  A  few  of  these  windmills 
may  be  seen  in  Sist4n,  and,  in  fact,  all  over  Eastern  Persia,  which  may 
perhaps  be  the  home  of  the  windmills.  At  any  rate,  they  are  mentioned 
by  Masudi  and  Ibn  Haukal  as  having  been  seen  in  Sistan  in  the  tenth 
century  of  our  era,  when  they  were  unknown  in  Europe. 

Three  miles  to  the  east  is  a  hill  fort  termed  Eala-i-Shah-Duzd.t 
This  was  evidently  ancient  Neh,  and  was  immensely  strong,  the  only 
track  running  up  the  steep  hill  being  guarded  by  aangars  and  a 
bastioned  wall,  similar  to  that  of  K4in.     The  gateway  consisted  of  a 

•  Cf.  'Eyrfvdev  'Ayavtar  x^P^  '''^^  *Apelas,  iy  J  ir6\is  /itylffTTi  ♦pA  koI  Bis  ir6\ii  «ral  N/ij 
ir<^Ais  (laidoros  of  Charax,  16). 

t  The  legend  rune  that  Shah  Duzd,  ^rbo  is  apparently  connected  with  the  Kuk  or 
Kok  of  Kuh-i-Khoja,  forced  Zal  to  pay  him  tribute,  until  Buslam  reached  manhood, 
when  he  challenged  the  oppressor.  A  wrestling  match  was  agreed  upon,  and  as 
neither  of  them  gained  any  advantage  after  several  rounds,  a  truce  was  made  to  allow 
the  thirsty  heroes  to  quench  their  thirdt.  Rustam  drank  sparingly,  and  so  easily 
vanquished  his  rival,  who  drank  his  fill,  and  thus  sealed  his  own  doom. 
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equare  keep  witli  the  narrow  entrance  underneath,  while  the  aide  of 
the  hill,  rifling  600  feet  above  the  plain,  waa  covered  with,  the  r 


i  all 


io  large  a 
1  of  three 
o  Baid  to 
i  latter  ia 


of  thousanda  of  houeea,  and  I  felt  that  I  had  eeen  nothing 

Bcale  in  Eaatern  Peraia,  the  houaea  being  crowded  over  a  s 

or  four   acrea.     As  ever,  the  taaha  were  empty.      Neh  i 

poBseea  mines  in  the  hills,  but  our  chief  recollection  of  theae 

that  from  their  oreet  some  of  Tate's  points  were  clearly  visible,  and 

that,  after  being  aix  months  out  of  sight  of  them,  we  had  the  great 

pleasure  of  checking  our  work  and  finding  it  nconrate. 

From  Neh  to  Bandiln  we  found  the  heat  diatinotly  trying,  although 
we  were  at  the  end  oF  Octolier.  At  Aliabad,  the  eeoond  stage,  there 
was  a  direct  deaert  road  to  Sistan,  from  which  an  immense  (juantity  of 
wheat  is  exported,  although  Neh  growa  quite  enough  for  its  own  oou- 
anmption,  hut  it  haa  to  supply  all  the  through  curavana.  We  dually 
reached  Sietin,  which  we  found  as  dry  aa  we  liad  left  it  waterlogged, 
80  that  we  were  able  to  follow  the  direct  route,  known  as  Surkh 
Gazi,  halting  at  Kaarahiid,  which  was  the  camping-ground  of  Nildir 
Shah,  upon  hia  arrival  in  Siatiin. 

Here  it  may  not  be  out  of  place  to  state  briefly  what  nieasnres  have 
been  taken  for  the  protection  and  encouragement  of  British  trade  in 
Eastern  Persia,  It  wag  a  necessity  for  me  lo  keep  in  touch  both  with 
India  and  Tuhriin,  but  as  the  Persian  peat  only  runs  a  weekly  service 
OB  far  as  Birjand,  the  Government  of  India  cammissioned  me  to 
organize  a  service  which  bridged  over  the  gap  between  the  British 
frontier  and  Birjiind.  To  keep  this  service  efficient  and  to  make  it  of 
use,  two  Indian  hospital  assistantB.  who  are  eminently  jii-rgonae  'jralae 
in  Persia,  were  stationed  at  Birjand  and  in  Siatan,  and  Major  Benn  of  the 
Indian  Political  Department  now  occupies  a  fine  consulate  in  Sislan,  and 
efficiently  proteets  British  interests,  without  which  trado  would  have 
Ituiguished.  Uiiing  this  service,  a  letter  reaches  Birjand  from  India  in 
lees  than  a  month,  and  lyieahed  in  five  weeks,'  whereas  by  Perstaa  post 
C(i2  Tehran  and  Bushire,  two  months  is  nothing  extraovdinnry.  It 
remains  for  the  tea-planters  to  take  advantage  of  a  route  by  which 
the  sea  ia  avoided,  which  they  arc  beginning  to  do,  and,  as  the  indigo 
nsed  in  Persia  is  grown  in  Sind,  both  of  these  staple  exports  should 
profit  by  the  new  route,  while  in  a  lesser  degree  there  will  be  a  demand 
for  many  sorts  of  British  goods.f 

When  it  is  considered  that  Sistun  has  a  population  of  less  than 
100,000  inhabitants,  all  at  a  low  level  of  civilization,  it  is  obvious 
that  the  local  trade  will  be  small,  and  yet  the  district  tapped  ia  exten- 
sive, and  a  gradual  development  is  certain,  not  only  in  Eastern  Persia, 
bnt  in  the   Garmsil  of  Afghanistan  and  in   Loth  British  and  Persian 

*  This  rate  hog  iinoe  beeu  improved  npou. 

t  A  Qnotta  flmi  baa  cleared  Iia.lO,000  in  the  jeat  1893-1900,  whieli  for  a  pitmoer 
<    'Teatare  U  eicellent. 
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BaluchiaUn.  As  to  the  through  trade  with  Central  A^ia  via  Meshed; 
the  Goyemment  of  India  has  aided  merchants  by  the  remission  'nf  all 
castoms  and  dneSy  and  by  granting  a  rebate  on  the  terribly  eKpensitts 
Qnetta  railivsy  for  all  'goods  intended  for  export. 

To  resume,  between  Sistiin  and  Narmishir  there  lies  a  oomer  of  the 
Lnt,  about  200  milecf  in  width,  oonveniently  bisected  by  the  Tillage 
of  Nasratabdd.  Betraoing^oor  steps  to  Yarm41  and  Hauzddr,  we  stmok 
Bouth-west  across  the  Palang  Euh,  reaching  the  hills  at  21  miles 
from  the  stage  of  Ohah  Lashkar4n.  However,  there  was  no  water 
until,  after  ascending  a  wide  nala  for  a  considerable  distance,  and 
accomplishiDg  a  iHarch  of  87  miles,  we  fonnd  our  camp  pitched  near  the 
bitter  spring  of  Tarsh&b.  The  advance  camels  having  taken  twenty 
hours  over  the  march,  a  halt  was  imperative,  after  which  we  rose  across 
the  high  range  and  descended  on  to  the  plain  of  Gardgha — the  Kilagh 
Ab  of  the  Sist&n  mission^-where  there  is  very  rich  grazing  and  a  kanat 
of  fair  water.  Were  there  security,  a  village  would  speedily  spring  up 
once  again.  This  plain  is  famous  as  having  been  Bustam's  favourite 
hunting-ground,  and  it  was  here  that  Bahman,  the  Darius  Longimanua 
of  the  Greeks,  when  sent  on  an  embassy,  tried  to  murder  the  hero  by 
starting  an  avalanche.  This,  however,  failed,  Bustam  diverting  the 
stones  with  his  foot,  as  recounted  in  the  Shah  Ndma. 

The  next  stage  to  Nasratabdd  lay  across  the  Malusan  range,  where 
there  are  the  shafts  of  disused  copper-mines  known  as  Chehel  Eura,  or 
*'  Forty  Furnaces,"  and  also  a  shrine  termed  Sabz-i-Fushan.  Nasra- 
tabad  is  the  name  of  a  fort  built  by  the  Yakil-ul-Mulk,  Governor- 
General  of  Eerm4n,  shortly  before  the  passage  of  the  Sistan  mission, 
on  the  site  of  Isfe,  which  is  still  called  Ispi  or  Sipi  by  the  Baluohis. 
It  is  a  veritable  oasis  in  the  desert,  and  capable  of  great  developmeni, 
but  as  the  garrison  is  irregularly  paid,  the  fort  is  at  the  mercy  of  the 
surrounding  Balnchis,  who  render  the  road  unsafe.  Its  population 
consists  of  an  entirely  nominal  force  of  forty  camelry  and  some  thirty 
families  of  cultivators.  There  are,  also,  some  Baluch  nomads  dotted 
about  the  valley. 

Barring  access  to  the  south,  a  high  range  runs  across  the  road  for 
perhaps  30  or  40  miles,  with  only  one  pass.  In  my  opinion,  this  con- 
formation of  the  mountains  proves  that  it  was  the  route  by  which 
Krateros  joined  Alexander  the  Great  after  his  arrival  in  Kermdn, 
travelling  down  the  Helmand  to  Sistan,  and  thence  making  for  Fahraj 
in  Narmashir,  which  has  been — erroneously,  I  would  maintain — identi- 
fied with  the  Pura  of  Arrian.  From  Narmdshir  there  is  a  low  easy  pass, 
the  Dah^na-i- Abbas  Ali,  leading  to  Budbar,  where  Nearchos  also  rejoined 
his  master,  as  mentioned  above.* 


*  It  is  impossible  to  discuss  this  question  here  fully,  but  in  my  forthcoming 
work,  *  Ten  Thousand  Miles  in  Persia/  which  is  being  published  by  Mr.  John  Murray, 
all  the  subjects  touched  on  in  this  paper  will  be  dealt  with  at  length. 
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Contittiiiii^  our  jonniey,  we  were  obliged  to  march  in  one  body,  as 
tiiere  was  «r:band  of  Balnohie  on  the  road^  and,  rieiog  towards  the 
nm^e,  .me  entered  a  valley  which  gradually  narrowed  until  we  reached 
what  is  known  as  the  Darw4sa*i*N4dir,  or  the  '« Qate  of  NAdir."  A 
ridge  mns  right  across  the  Talley,  on  which  towers  of  masonry  were 
biiilt»  while. an  apparently  artifidal  cutting,  lined  with  masonry,  bore 
txaea*  4if  herring  been  fitted  with  a  docnr.  I  will  quote  a  passage  from 
the  {mUiaiied  mannseript  of  a  '  History  of  the  Bdjnks  of  KennAn,' 
whiflh  thsows^eome  light  on  this.  Beferring  to  Malik  Kaward,  who 
waa.p«i.to  death  in  A.H.  466  (1073),  it  mns  as  follows : — 

**  0&<ihfr  Sistan  road,  in  the  valley  of  Eaward,  at  four  farsakhs  from 
iMSb^.^.dar^ndi  ie.  a  door  dosing  the  road,  was  erected.  The  door 
was  oC  ivcm,  and  «  guard  was  posted  there."  It  is  thus  clear  that  Nadir 
^lah.  has  usurped  the  credit  of  the  great  Seljuk  prince. 

The  pass,  known  as  the  Gudar-i-Surkhwak  is  crossed  a  mile  above, 
the  tisaok  being  only  wide  enough  for  single  file,  and  Erateros* 
elephants  must  have  experienced  difficulties,  although  there  is  just  room 
for  theou  The  descent  was  rather  steep,  but  we  enjoyed  the  view  across 
the  yeUow  Lut»  while  in  the  far .  distance  we  could  see  the  well-known 
Enk-irBAzman.  We  camped  during  the  heat  of  the  day  at  liobdt,  a 
rained  caravanserai  situated  at  the  exit  from  the  hills,  where  there  is 
no  waitf ,  and  reached  Gurg  the  following  morning  at  sunrise,  after  a 
mavok  of  35  miles  from  Nasratabad. 

Oux^,  or  ^  Wolf/'  is  considered  to  be  one  of  the  most  appalling  stages 
in  the  Lut,  the  water  being  almost  undrinkable  even  for  animals,  and 
the  heat  in  summer  so  great  that  even  the  Baluchis  frequently  die  from 
it  When  it  is  recollected  that  there  is  no  water  in  any  direction  for 
30  miles,  while  a  strong  wind  will  obliterate  the  track  in  a  few  minutes, 
I  think  that  the  disadvantages  of  Gurg  will  be  realized.  In  the  after- 
noon we  continued  the  march,  the  track  crossing  the  bitter  Gurg  river 
whidi  has^  quite  erroneously,  been  regarded  as  the  lower  reach  of  the 
Bad4-Mahi,  and,  crossing  the  level  desert  hour  after  hour,  at  21  miles 
we  passed  what  is  known  as  the  Mil-i-N4dirL  Only  some  15  feet  of 
the  bomt-hrick  column  are  standing,  but  20  miles  before  reaching 
Fahraj  we  passed  a  second  column  in  an  almost  perfect  state  of  pre- 
servatioo»  although  the  loss  of  many  bricks  round  the  base  will 
soon  bring  it  down.  Its  dimensions  are — height,  55  feet;  circum- 
ference, 43  feet,  and  slightly  tapering  ;  thickness  of  wall,  three  feet ;  and 
there  is  a  staircase  to  the  summit.*  As  the  subject  is  of  interest,  I 
will  Again-  quote  from  the  Seljuk  history.  *'  Every  three  hundred 
paces  &  pillar  twice  the  height  of  a  man  was  built  by  Malik  Kaward, 
to  that  by  night  from  each  pillar  a  second  could  be  seen,  in  order  that 
no  one  should  lose  his  way.  At  the  top  of  the  valley,  where  the  pillars 
began,  a  caravanserai,  a  tank,  and  a  bath  were  constructed ;  and  two 

*  These  meaBiiremeDts  are  taken  from  Sir  F.  Goldsmid's  <  KaBtem  Persia.' 
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minars  were  built  between  Garg  and  Fahraj,  one  forty  gcus  *  in  height 
and  the  other  twenty-five  gaz,  and  under  each  minar  a  caraTanserai  and 
a  tank."  None  of  the  pillars  are  now  standing,  but  many  of  their  bases 
are  still  visible,  while  the  caravanserai  is  that  of  Bobdt,  where  we  halted 
between  Nasratabad  and  Gurg. 

AAer  marches  exceeding  30  miles,  we  were  delighted  to  see  the 
village  of  Fahraj,  which  was,  it  is  stated,  held  by  the  Afghans 
well  into  this  century,  and  is  mentioned  by  Edrisi.  It  has  a  popula- 
tion of  a  thousand  inhabitants,  and  supplies  the  cultivators  for  Nasra- 
tabdd;  it  also  boasts  of  one  of  the  few  date-groves  of  Narm4shir. 
Lying  on  the  right  bank  of  a  sluggish  river,  and  possessing  excellent 
camel-grazing  and  sweet  water,  it  would  have  afforded  us  an  enjoyable 
rest,  but  as  information  reached  me  that  Captain  Napier,  of  the  Oxford- 
shire Light  Infantry,  had  passed  through  Bam,  and  would,  in  conse- 
quence, be  awaiting  me  at  Kerm&n,  we  marched  on,  joining  a  twice- 
trodden  route  at  the  bridge  of  Azizabad,  and,  after  a  fast  journey,  entered 
Kerman  on  December  2. 

My  first  care  after  settling  down  was  to  organize  and  despatch  a 
trial  caravan  to  Quetta,  Captain  Webb  Ware  having  kindly  agreed  to 
assist  me  in  the  matter.  The  exquisite  carpets,  the  finest  in  the  world, 
had  never  before  been  exported  to  India,  and  I  felt  that  they  should 
form  the  bulk  of  the  venture ;  so  for  some  weeks  the  merchant  who 
agreed  to  embark  on  the  enterprise  (which  I  partly  financed),  brought  up 
bales  of  carpets,  all  of  which  were  carefully  examined  by  me  before 
being  passed.  Two  Baluch  levies  came  across  to  act  as  guard,  and  with 
samples  of  Yezd  silks,  saffron,  homespun,  and  pistachio,  the  little  caravan, 
the  pioneer  of  greater  things,  started.  Fortune  smiled  on  it,  as  His 
Excellency  the  Viceroy  happened  to  visit  Quetta  at  the  period  of  its 
arrival,  and  the  purchases  he  made  were  so  considerable  and  drew  such 
attention  to  the  caravan  that  the  carpets  were  all  sold  at  a  handsome 
profit.  In  1900  the  second  and  much  more  important  caravan  was 
equally  successful,  and  I  now  consider  the  trade  established,  to  the 
mutual  benefit  of  Indo-Persian  relations.  Looking  ahead,  I  venture  to 
forecast  that  this  trade  route  will,  if  fostered,  be  increasing  in  im- 
portance when  the  other  is  a  thing  of  the  past. 

At  the  beginning  of  1900 1  spent  some  weeks  at  Yezd,  enjoying  the 
hospitality  of  Mr.  Fothergill,  of  the  Imperial  Bank  of  Persia,  and  was 
enabled  to  study  the  history  of  the  "  City  of  the  Sands." 

The  foundation  of  Yezd  is  universally  ascribed  to  Alexander  the 
Great,  who  built  a  fort  to  serve  as  a  prison  for  his  captors,  these  un- 
fortunates being  confined  in  a  deep  well.  In  reference  to  this,  H4fiz 
says,  "  I  was  afraid  of  Alexander's  prison  (sc.  Yezd),  and  prepared  to 
start  for  the  country  of  Suliman  (so.  Fars)."     Apparently  the  city  was 


*  A  gaz  is  approximately  equivalent  to  a  metre. 
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^own  by  some  other  appellation,  as  the  name  of  Ye?.d  was  giiven  it  by 
Yezdigird,  the  father  oi  HihiHai  Gur,  who  reigned  daring  the  fifth 
Oentar)'.  After  the  Mohitmedau  couqueut,  the  dletriot  became  the 
beadqnarterij  of  the  followers  of  the  old  religion,  who  still  number  ein 
thousand. 

In  the  thirteenth  century,  Marco  Polo  speaks  well  of  Tasdi,  and  not 
long  afterwards  the  Friar  Odorious  visits  Geth,  as  be  terms  it ;  but  the  best 
deecriptioD  of  all  ia  given  by  Josafa  Barbaro  in  the  fifteenth  century. 
He  says,  "  We  caiuo  to  Jei,  a  towne  of  artificers,  as  makers  of  sylkes, 
£i8tianB,  ohamletts,  and  other  like  .  .  .  they  all  arr  wevers  and  makers 
ef  divers  kindas  of  sylkes  which  came  from  Straua,'*  from  Azzi,  and  from 

e  cities  towards  Zagatai ;  towards  the  sea  of  Baohu,')'  the  beat  whereof 
tome  from  Jei,  W",  w'"  their  workes,  do  afterwards  furniahe  a  great 
^rte  of  India,  Persia,  Zagatai,  Clm  and  JIacim  ^  parte  of  Catay,  of 

arsia  §  and  of  Turchie ;  wherefore  lett  him  that  woll  bie  good  silkes  of 

ivia,|l  faire  and  well  wrought,  take  of  these."  *i 
Approached  from  the  east  in  a  sandstorm,  the  effect  is  extremely 
ireird.  Boiling  sand-dunes  are  passed  tbrough,  and  nothing  can  be 
»een  of  the  city,  except  a  forest  of  wind-towers,  dominated  by  two  of 
the  lofty  gateways  with  ininars  which  are  peculiar  to  Yezd,  the  whole 
(Lving  a  marvellous  sense  of  unreality.     Travellers  genocilly  point  to 

)  fftot  that  the  sand  touches  the  walls  of  Yezd  as  a  proof  that  it  is 
■lowly  being  engulfed.      This  is,  however,  uot   the  case,  as  it  is  the 
1  that  is  encroaching  on  the  dunes,  which  are  steadily  being  enclosed 
ind  cultivated. 

Oaring  my  staj',  after  a  considerable  amount  of  inquiry,  two  mann- 
toript  histories  were  produced,  one  of  -which,  known  as  the  Tilrikh-i- 
^adid,  or  'Modern  History,"  and  written  some  six  hundred  years  ago, 
gives  a  good  account  of  the  chief  buildings.  The  Yoxd  of  that  date  lay, 
in  part,  a  little  to  the  north-west  of  the  present  city,  and  its  oldest 
{milding  is  the  Maajid-i-Jiima.  This  was  originally  constructed  iu 
^.H.  513  (1119J,  by  Sultan  Ala-u-Dola,  Gurshasib,  of  the  Kanjar  tribe. 
'It  ia  related  that  Yezd  was  given  to  him,  at  bis  request,  by  Malik 
£hah,  as  a  placo  to  pray  in,  and  that  its  designation  of  Dur-ul-Ibada, 
"Place  of  Prayer,"  dates  from  this  period.  The  mosque,  which  the 
ixm-in-law  of  the  governor  showed  us  over,  is  entered  through  one  of 
the  high  gateways  referred  to  above  by  two  doors  which  arc  magniScent 
Bpeoimensof  wood  carving,  but  will  in  a  few  years  disappear,  no  attempt 
feeing  mode  to  keep  them  in  repair.     The  mosque  itself  lies  at  right 

*  Aatiabad. 

t  The  sea  of  Uuclm  or  Baku  is  the  Cuapiua. 

I  I.e.  Cbio  and  MaoliiD,  or  China. 

§  Bunift  is  apparently  Basra, 

Probably  Syria. 

'TrayeUof  Karlj  VeniliiinV  p.  7,!. 
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angles  to  the  gateway.  Its  great  dome  is  nearly  bare,  but  the  intdriot 
is  still  perfect,  and  the  mosaio  work  presents  a  fine  appearance^  On 
the  Mehrdb*  the  date  a.h.  877  (1472)  is  worked  into  the  mosaics,  while 
it  also  appears  on  a  tablet  under  the  gateway,  evidently  of  the  period 
of  the  last  restoration.  We  saw  the  ruins  of  a  Garm  Khana,  or 
''  Hot  House,"  where  prayers  are  said  during  the  winter,  which 
were  said  to  oover  the  ancient  site  of  a  fire-temple ;  this  fact  the  Faraifl 
corroborated. 

Close  to  the  fort,  which  dates  from  a.h.  532  (1137),  but  is  of  little 
interest,  is  a  building,  called  the  Yukt-i-Saat,  of  which  only  a  dilapi- 
dated dome  with  a  large  hole  is  left.  It  is,  however,  omamwited  with 
Eufic  characters  in  dark  blue,  light  green,  and  brown,  which,  on  the 
white,  produce  a  most  harmonious  and  artistic  effect.  This  is  all  that 
remains  of  an  observatory,  a  college,  and  a  clepsydra,!  which  must  have 
been  of  great  splendour  at  the  time  of  its  completion  in  a.h.  725  (1324)* 

Yezd  was  evidently  at  its  zenith  just  about  this  period,  as  the  shrin/Q 
of  Taki-u-Din,  D4da^  Mohamed,  dates  from  the  following  year,  A.H:.  726 


*  The  niche,  which  indicateB  to  the  worshipper  the  direction  of  Mecca,  is  termed  at 
nuhrdb. 

t  The  description  of  this  wonderful  piece  of  mechanism  runs  as  follows : — 

*'  Opposite  the  entrance  of  the  madre$a  are  two  columns,  on  one  of  which  there  is  • 
copper  bird,  and  this  bird  always  looks  towards  the  sun  and  swings  round.  On  the 
other  column  is  a  flag  that  appears  five  times  a  dajr,  when  the  drum  should  be  beaten. 
On  the  mindTy  in  the  middle  of  the  observatorj,  was  a  wooden  wheel  painted.  It  was 
divided  into  360  divisions ;  each  division  had  degrees,  showing  every  day  that  the  sun 
rises,  in  letters  representing  numbers.  On  the  four  corners  of  tho  wheel  four  circles 
appeared.  On  each  circle  were  thirty  divisions,  and  the  name  of  the  month  was 
written  in  Turki,  Biuni,  Arabic,  and  Jalili  {i.e.  Persian  of  the  new  era).  Every  day 
that  passes  has  one  division.  From  two  little  windows  above  the  wheel  two  bronze 
birds  appear,  and  throw  bronze  dice  into  a  bowl  that  is  placed  below  the  birds.  Then 
the  wheel  moves,  and  of  twelve  white  boards  that  show  the  twelve  hours  one  falls,  and 
a  black  board  comes  into  its  place,  and  at  the  five  times  (sc.  of  prayer),  when  the  die 
falls,  the  dram  inside  the  observatory  is  struck,  and  the  flag  appears  on  the  miwir. 
The  circle  is  drawn  to  the  top  of  the  wheel,  and  thirty  white  circles  are  placed  on 
it.  Every  day  of  the  month  one  of  the  circles  will  be  black,  and  on  these  circles  the 
whole  of  that  month  is  written.  And  on  another  side,  opposite  the  clock,  twelve  other 
boards  are  placed,  and  at  night,  when  one  hour  passes,  one  lamp  of  the  twelve  that  are 
placed  appears  again.  In  the  middle  of  this  wheel  there  is  a  zone  or  zodiac,  on  which 
the  names  of  the  forty-seven  stages  of  the  zone  are  written.  Also,  above  the  circle 
of  the  zodiac,  the  names  of  the  live  great  planets,  Zohal,  Mushtdri,  Otdrid,  Marikh, 
and  Zohre,  were  written,  and  the  description  of  every  day  and  of  every  star  (ije, 
whether  auspicious  or  the  reverse). 

*^  Inside  the  observatory  was  a  cistern,  twice  the  height  of  a  man,  made  of  copper. 
Every  day  it  was  filled  with  water,  and  copper  dishes  were  fastened  by  a  chain  on  the 
surface  of  the  water.  And  below  that  cistern  an  astrolobe  of  bronze  is  constructed,  and 
from  one  side  of  the  machine  the  water  comes  out  from  the  hole,  and  as  the  water  of 
the  cidtern  decreases  the  dishes  sink,  and  the  whole  of  the  works  are  moved  by  that 
water ;  and  small  bowls,  hung  up  like  tmys,  show  the  minutes,  and  every  minute  a 
hammer  is  struck  on  them,  and  g^ves  forth  a  sound,  and  low  down  in  the  observatory 
is  a  wooden  window,  with  a  wooden  bolt,  and  it  is  from  this  that  the  sound  comes 
out." 
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(1325).  Lyiog  omteide  the  present  city,  it  oontains  a  fireaoo  representing 
Ali»  his  two  sons,  and  his  two  fayonrite  servants,  Saliman  Fani  and 
Kambar  Ali< — ^the  lattw  a  black  skve — and  is  commonly  known  as  tiie 
shxino  of  SkeUch  Ddd. 

The  ]M[6idao-i-Mir-Chakm4k  is  the  square  of  Yezd,  containing 
the  second  high  gateway  and  a  well-preserved  mosque,  Mir  Ghakm^k 
having  been  ruler  of  Yead  in  the  ninth  centnrj  of  the  JETt/ro,  and  it  was 
he  who  repaired  the  great  mosque.  In  thia  square  is  an  octagonal  tiler 
ooirered  erection  some  nine  feet  in  height,  with  a  circumference  of  perhaps 
20  feet.  It  is  termed  a  kalak,  which  usually  signifies  a  clay  bowl  used 
as  a  braziar,  and  during  the  month  of  Moharram  it  is  a  centre  for  the 
reading  of  the  Passion  play,  a  fire  being  lighted  when  necessary,  and 
lamps  bnzning  in  the  niches.  It  is  interesting  to  know  that  this  kalak^ 
so  fu*  as  Mohamedans  are  concerned,  is  peculiar  to  the  Yezd  district 
and  Easban,  and  as  the  Farsis  have  these  kalak  in  their  shrines,  it 
Appears  that  they  have  been  locally  adopted  by  the  Mohamedans;  at 
Kerman  they  are  termed  magrifn^  or  '*  west,"  evidently  in  imitation  of 
the  Mohamedan  Itbla. 

Bnt  enough  of  ancient  Yezd ;  let  us  turn  to  the  city  of  to-day. 
iStill  retaining  a  considerable  manufacture  of  Bilk,  Yezd  is  even  more 
important  as  a  commercial  emporium,  most  of  the  goods  imported  for 
Khoxasan  changing  hands  in  its  somewhat  mean  bazars,  which  are, 
however,  supplemented  by  large  caravanserais,  while  it  is  also  the 
oentre  of  the  henna  trade,  and,  in  a  lesser  degree,  of  the  export  of 
opium.  Only  growing  at  most  three  months'  supply  of  grain  in  the 
district,  Yezd,  thanks  to  the  commercial  activity  of  its  inhabitante,  and 
in  spite  of  the  chronic  insecurity  of  the  roads,  has  a  large  class  of 
wealthy  merchants.  Sad  to  say,  however,  the  blighting  curse  of  opium- 
smoking  is  as  much  on  the  increase  here  as  elsewhere  in  Persia,  with 
every  likelihood  of  ruining  the  whole  nation,  for  the  vice  spreads  by 
leaps  and  bounds,  until  smoking  is  carried  on  quite  openly. 

The  Parsis,  who  undoubtedly  surpass  their  fellow-countrymen  in  the 
qualities  of  enterprise  and  hard  work,  are  now  beginning  to  advance 
along  the  path  of  progress,  although  their  dasturs,  or  priests,  are 
opponents  of  all  enlightenment.  The  climate  of  Bombay  being  un- 
healthy for  the  Yezd  Parsi,  who  sees  the  physical  degeneration  of  his 
countrymen,  he  generally  returns  to  his  home,  even  although  he  may 
not  ride  an  ass  inside  the  town.  I  may  note  that  Yezd  has  a  hot  and 
trying  summer,  but,  owiug  to  its  great  dryness,  the  climate  is  healthy, 
while  the  winter  months  are  bracing. 

The  Imperial  Bank  of  Persia  is  now  firmly  established;  while  the 
unwearying  devotion  of  Dr.  White  of  the  Church  Missionary  Society 
and  staff,  and  the  fair  dealing  of  our  countrymen,  have  changed  the 
townspeople  from  being  fanatical  opponents  of  Europeans  into  adopting  a 
friendly  attitude,  the  recently  constructed  hospital  being  daily  thronged. 
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My  visit  in  1900  was  a  striking  proof  of  this,  as  the  three  leading 
mullas,  who  between  them  hold  Yezd  in  the  hollow  of  their  hands,  all 
visited  me,  and,  as  the  ice  has  once  been  broken  and  friendly  intercourse 
established  on  a  sure  footing,  I  am  confident  that  Yezd  will  answer 
to  the  friendly  pressure  that  is  being  exerted,  and  benefit  thereby,  if 
slowly  yet  surely. 

To  return  to  my  journeys,  to  the  south-west  of  Eerm&n  is  an 
unexplored  triangle  of  upland  country  lying  between  the  Bdft  and 
Sirjan  roads  which  I  had  been  anxious  to  explore  for  many  years; 
while,  having  read  that  an  ancient  capital  of  the  province  was  to  be 
found  in  Sirjdn,  my  eagerness  was  naturally  accentuated.  It  was  not 
until  April,  1900,  that  the  longed-for  opportunity  presented  itself,  and, 
leaving  Eermdo,  we  marched  across  the  plain  to  Jupdr.  Our  second 
stage  was  Bahramjird,  the  meeting-place  between  JaUl-u-Din  of  Eliiva, 
who  strove  to  stem  the  Moghul  invasion,  and  the  disloyal  Borak  Hajib ; 
while,  a  few  years  later,  it  was  undoubtedly  a  stage  on  the  route  of  the 
illustrious  Marco  Polo,  who  was  then  bound  for  Camadi  *  and  Hormuz. 

From  Bahramjird  we  swung  due  west  to  Nagar,  where  there  are 
interesting  ruins  which  at  one  period  were  used  as  a  mosque.  Only  the 
walls  are  standing,  which  show  clear  signs  of  having  been  built  at  two 
periods;  to  the  later,  a  brick  minar  with  a  blue  band  of  Eufic  inscription 
must  be  assigned.  The  mehrah^  until  quite  recently,  bore  an  inscription 
dated  a.u.  615  (1218),  and  as  it  is  set  towards  Jerusalem,  we  may  feel 
confident  that  this  was  originally  a  Christian  place  of  worship,  there 
having  been,  as  is  well  known,  a  Nestorian  bishop  of  Eermdn.f 

At  Nagar  we  had  struck  the  main  Bandar  Abbas  Eerman  road, 
which  we  decided  to  follow  as  far  as  Bdft,  and,  after  crossing  the 
level  plain  for  some  miles,  we  rose  across  the  Zdrohi  pass,  which  was 
aflame  with  the  yellow  flowers  of  a  bush  termed  durmun.  A  narrow 
valley  separated  us  from  the  frowning  range  of  Bid  Ehdn,  across 
which  is  a  pass,  termed  Soghurk,  explored  by  the  indefatigable  Khdn 
Bahadur,  Crossing  and  recrossing  the  river,  which,  after  watering 
Mashiz,  is  lost  to  the  north  of  B£ft,  we  ascended  to  the  pass  which  bears 
the  ominous  name  of  Eafanu,  or  *'  Shroud ; "  but  in  April  the  snow  had 
melted  away,  and  the  gradients  are  so  easy  that  cavalry  could  gallop 
across  it.  Indeed,  although  its  altitude  is  0300  feet,}  it  could,  without 
much  difficulty,  be  kept  open  all  the  year  round.  On  the  southern 
elope  of  the  pass  is  the  district  of  Eiskan,  the  summer  quarters  of  the 
Lak,  one  of  the  most  ancient  Persian  tribes,  while  on  the  bare  open 
plain  lies  the  large  village  of  Baft. 


*  Camadi  is  the  KomddiQ  of  the  history  of  Seljuks. 

t  The  Rov.  C.  Stileman,  of  the  Church  Missionary  Society,  was  the  first  to  identify 
these  ruins. 

X  My  aneroids  were  unreliable  during  this  tour. 


I 
I 
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We  Iiad  now  reached  tbe  29th  parallel  of  latitude,  whioh  I  bad 
decided  was  to  be  my  southern  limit,  and  once  again  wo  marohed 
due  west  into  unexplored  country.  During  the  second  stiigB 
from  Biift  we  crossed  the  wntershed  of  the  Halil  Hud,'  the  most 
important  river  in  the  province,  and  then  descended  into  the  basin 
draining  into  the  great  hivir  of  Persia.  As  is  so  often  the  case,  we 
filled  in  tbis  blank  on  the  map  with  nunieroae  villages  and  hamlets, 
before  teaching  Saiidabild,t  tbe  capital  of  Sirj^n. 

A  few  miles  to  the  e&et  wo  visited  the  Eala-i-Sang,  or  "Stone 
Fort,"  which  is  alsa  known  as  Kala-i-Beiza,  or  "  Fort  Egg."  It  rises  in 
glorioDB  whiteness  some  300  feet  above  the  plain,  anil,  as  its  name 
implies,  is  egg-shaped.  Approached  from  the  north,  this  remarkable 
limestone  erag  is  surrounded  at  some  jO  yards  from  its  base  by  a  low  mad- 
briok  wail,  which  bore  traces  of  having  been  rebuilt  on  older  foundations. 
Inside  this  we  found  a  beautiful  stone  pulpit,  some  five  feet  high,  on 
one  side  of  which  were  four  perfect  and  one  obliterated  row  of  NaM  J 
inscription,  which  ran  as  follows  :— "  A  sovereign,  great,  just,  glorious 
and  victorious.  Sultan  Ahmad."  The  date  was  A.ir.  7S9  (1387;,  and 
Sultan  Ahmad,  better  known  as  Imad-u-Din,  was  a  member  of  the 
MuzafTar  dynasty.  lie  ruled  Herman  for  many  years,  and  was,  with  the 
other  membera  of  the  family,  put  to  death  by  Timur  in  a.h.  796  (1393). 
Uoving  round  to  the  Boutb-west  corner,  where,  as  also  at  the  norlh- 
east  angle,  there  is  a  high  travorBe  wall,  we  entered  the  fort  by  its 
only  approach.  On  the  right-hand  side,  just  below  a  brick  dam,  we 
read  with  some  difliculty  a  second  inaonptioii,  or  rather  a  portion  of 
it:  "  In  tbis  blissfu!  abode  Amir  Azam  Husein-ibn-Ali  conslructed  the 
^miniini."  The  date  was  anything  between  A.u.  410  (lOUl)  and 
A.H.  420  (102!)),  the  third  cypher  being  illegible.  The  individual 
commemorated  was  probably  the  Deilamite  Governor.  The  crag  runs 
from  north-east  to  gguth-west,  and  is  some  +00  yards  in  length,  and 
perhaps  half  as  much  in  width,  the  north-east  end  being  the  highest. 
There  are  practically  no  remains  on  tbe  summit,  everything  having 
been  washed  away,  but  facing  the  pulpit  is  a  fine  grotto  known  as 
the  "  King's  Seat,"  where  the  name  of  Mohamed  Shah  is  finely  chiselled. 
Below  is  a  second  grotto,  known  as  the  Andenirt,  or  "  Women's  Qnartera." 
No  antiquities  were  forthcoming,  and  descending  we  examined  the 
southern  side  of  the  city,  where  there  are  two  walls,  one  40  yards  and 
the  other  200  yards  from  the  base  of  the  "  Akropolia," 

*  Tbii  name  vta  given  by  the  Amtw,  and  is  peibaps  a  uirrnption  of  Hari  Rud, 
tbe  liTer  vhicli  fornia  Ibe  eastern  Ixiundsry  ot  Persia  fur  so  manj  miles.  AmmUnus 
MarcclliQits  (iiiii.  G.  jg)  mentioDs  the  Sagareus,  tbe  Suganis,  and  the  HjdriacQB  as 
the  riverB  of  Kerman,  and  as  the  Ualil  ia  b;  for  Ibe  most  impottaat,  it  mnot  be  oae  of 

t  The  iiniTeraal  Bpi^lling  o{  Saidubfrd  ii 
X  Natkh  is  cnpperplste  Arnbic. 
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Tkit,  theti^.was  anianoieait  o&pital  of  Eermdn,  in  regard  to  "witich  I 
oannot^do  better  than  quote  ffom  Afsal  Eerm&ni,  who  writes  in  a.d.  1 188; 
'^  Among!  the  diTiaiona>of  Eermin  is  Sbj&n,  the  ancient  capital  of  Bard- 
sk,  a  fine  fertile  district,  .  •  .  and  in  it  are  mtay  did  graves ;  and 
trayellerB  and  Snfis  term  it  Lesser  Syria.  And  there  is  a  great  fort 
reaching  to  the  cloads.  Daring  the  reign  of  Aifelin  Shah*  it  was 
repaired  and  again  destroyed.  To-day  it  is  occupied."  So  far  as  I 
conld  gather,  the  Eala-i-Sang  was  captured  by  Timur's  forces,  and 
when  the  small  remnant  of  the  population  was  again  collected,  Shahr 
Biumidi,  or  "City  of  Despair,"  as  it  was  appropriately  termed,  was 
fomided.  Daring  the  Afghan  invasion  the  Eala-i-Sang  was  again 
occupied,  bat  was  captured,  and,  the  Shahr-i-Biumidi  having  b^en 
destroyed,  a  certain  Mirza  Saiid  founded  the  present  capital,  which  has 
a  population  of  perhaps  10,000  inhabitants,  close  to  the  Shahr-i-Biumidi. 
The  I'alaniar  informed  me  that  he  was  married  to  a  descendant  of 
Mirza  Saiid,  who  was  evidently  the  local  governor.  The  plain  of 
Sirjan  lies  at  an  elevation  of  5300  feet,  and  is  in  every  way  richer  and 
more  fertile  than  Eermdn ;  so  that  it  is  evident  that  it  was  only  aban- 
doned as  being  too  exposed  for  a  capital.! 

It  was  the  second  «veek  in  May  when  we  left  Saiidabdd  and  shaped 
our  course  for  a  flat-topped  hill  known  as  Takht-i-Tanbur,  J  or  "  Throne 
of  Timur,"  the  route  we  followed  lying  to  the  east  of  the  one  shown 
on  the  map.  Halting  at  Amirabad,  I  was  visited  by  the  brother  of 
the  chief  of  the  Earai  tribe,  or  rather  of  its  Eermdn  branch,  under 
whose  guidance  we  entered  the  hills,  and,  striking  a  small  river 
at  Sakta  Ch4l,  a  hamlet  of  Seiids,  ascended  to  the  headquarters  of  the 
tribe  at  Tangru,  probably  a  contraction  of  Tang-i-Ead,§  where  some 
two  hundred  black  tents  were  pitched.  From  this  stage  we  again 
followed  the  river  to  the  village  of  Takkia,  where  the  chief  of  the 
Buchakchi  visited  me.  He  is  quite  a  Persian  Eobin  Hood,  and  a  few 
years  previously  had  occupied  Sirjan  for  a  considerable  period,  pretending 
that  he  had  been  appointed  governor,  and  writing  imaginary  tele- 
grams whenever  he  was  getting  the  worst  of  it.  Continuing  the 
journey,  a  mile  above  Takkia  we  passed  a  remarkable  spring  termed 


*  Arsldn  Shah  was  the  sixth  Seljak  ruler  of  Eermio,  who  reigned  from  a.h.  495 
to  A.H.  537  (1101  to  1142). 

t  In  the  Journal  of  iJis  Royal  Atiatio  Society  of  April,  1901,  Mr.  Guy  le  Strange, 
relying  on  the  itineraries  of  the  Arab  travellers,  considers  that  the  capital  was  else- 
where ;  but  these  worthies  are  most  inaccurate  as  regards  distances :  at  the  same  time, 
Ibn  Haukal  rightly  mentions  that  Sirjan  is  situated  on  the  confines  of  the  uplands 
and  lowlands. 

X  Cf.  *'  We'll  lead  you  to  the  stately  tent  of  war. 

Where  you  shall  hear  the  Scythian  Tamburlaine 
Threatening  the  world  with  high  astounding  terms." 

Mablowe. 
§  Or  "  River  Defile." 
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AbLai*  where  the  water  <  bubbled  ap  with  oonsiderable  noise,,  bat  at  a 
normal  teinpei»;tiire.  It  ia  evidently  the  spring  about  which .  the  late 
Sir  (Wver.St.  John  was  told  of  as  "bubbling  up  to  a  great  height 
l¥ithAJi<»8e  that  is  audible  ikfartakh  off."  * 

TbeoDountains  were  thickly  covered  with  scrub  and  the  stunted 
tree  from  which,  gum  is  extracted,  and  we  crossed  the  pass  known  as 
Seh.  Gudiri  f  *^  ^^  elevation  of  some  9000  feet.  We  thence  descended 
into  a  steep  valley  crowded  with  willows,  and,  skirting  the  Chehel 
Taji  range,  camped  on  the  mountain  slope  at  a  village  that  is  termed 
Kalari-Sang.  This  was  our  last  cold  night,  a  short  march  briAg- 
ing»  us  to  H^shiz,  which,  in  the  middle  of  the  nineteenth  century, 
was  oooupied  by  Agha  Kh4n  for  some  months.  At  this  poiot  I 
struck  my  first  journey  in  Persia,  and  two  days  later  Eerm^n  was 
again  reached  after  a  most  interesting  tour. 

In  July,  1900,  I  climbed  the  Kuh-i-Shah,  which  I  had  ascended 
in  lS95„and  Kuh-i-Hezar  was  next  scaled.  It  also  rises  to  nearly  14,000 
feet»  and  in  shape  is  a  gigantic  *^Hog*s  Back/'  the  climb  not  being 
difficult.  The  term  Hezdr^  or  **  Thousand,"  is  said  to  refer  to  the  number 
of  its  plants.  In  any  case,  a  botanist  could  not  do  better  than  start 
work  in  this  range,  where  the  number  and  variety  of  scented  bushes 
was  extraordinary.  During  this  tour  the  little  district  of  Givar,  to 
the  east  of  Sardu,  was  given  an  existence  on  the  map ;  and  I  returned 
to  Eermin,  having  explored  the  whole  of  its  highlands. 

I.had  been  told  by  a  Khua  that,  while  laying  out  a  garden  in  Ehina- 
man,  a  large  number  of  bronze  arrow-heads  had  been  dug  up,  and  as 
the  district  lying  due  west  of  Kerman  was  a  blank  on  the  map,  I 
decided  to  ascertain  whether  or  no  my  friend  had  made  an  interesting 
discovery.  When  I  reached  Ehinamdn,  I  found  that  some  five  feet  below 
the.  surface  hundreds  of  tombs  had  been  struck.  The  corpses  being 
dust,  it  could  not  be  ascertained  in  what  direction  they  had  been 
laid.  In  each  tomb  was  a  small  jar  of  pottery  and  the  following 
articles  in  bronze,  viz.  a  pair  of  bracelets,  two  pins,  and  four  or  five 
arrow  and  spear  heads :  there  were  also  copper  bowls.  A  bronze 
axe-head  representing  a  fish,  and  two  handles  which  apparently 
fitted  some  weapon,  completed  the  list  of  what  was  to  be  seen,  my 
host  having  allowed  almost  everything  to  be  thrown  away.  Of  the 
bowls  there  were  three  shapes,  one  being  evidently  a  lamp  of  a  primi- 
tive kind.  I  was  also  told  of  a  cornelian,^  a  pair  of  silver  bracelets 
and  a  lozenge-shaped  earring  of  the  same  metal.  Great  jars  full  of 
yellow  dust,  probably  wheat,  had  also  been  found,  and  well-burnt 
bricks.  The  jars  I  saw,  and  found  them  wider  and  more  squat  than 
those  of  to-day.    The  yellow  dust  had  all  been  thrown  away. 

•  *  Eastern  Persia/  pp.  103,  104.  f  **  Three  Passes  "  is  the  signification. 

X  A  oomelian  with  the  names  of  the  twelve  imam  engrayed  on  it  is  often  placed 
in  the  mouth  of  a  dead  man. 
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On  an  adjacent  cliff  we  saw  the  mins  of  a  fine  old  stone  fort,  but 
there  were  no  traditions  except  that  Aza  Mahdn,  the  founder  of  Mah&n, 
or  Mah^n,  had  bnilt  a  village  in  the  district,  which  had  sent  a  levy  of 
seven  warriors  mounted  on  bulls  to  aid  Yezdigird,  the  last  monarch 
of  the  house  of  Sassan.  Close  by  were  other  tombs,  in  which  the  corpses 
had  not  quite  become  dust ;  they  contained  jars  of  a  different  shape 
and  fragments  of  iron,  probably  arrow-heads,  so  that  Elhinam&n  is  rich 
indeed  in  antiquities. 

In  November  the  drum  of  departure  was  again  beaten,  and  by  the 
end  of  the  month  Jiruft  was  reached,  which  I  thoroughly  explored 
.  while  waiting  for  Lieut.  Crookshank,  r.e.  I  discovered  several  other 
ruined  cities  besides  Marco  Polo's  Camadi,  all  of  which  had  apparently 
been  destroyed  by  floods.  In  fact,  eo  dense  had  the  population  been 
that  for  miles  a  line  of  towns  and  villages  had  existed  almost  touch- 
ing one  another. 

At  Bagh-i-Babu,  a  few  miles  south  of  Camadi,  an  alabaster  vase  was 
brought  for  sale  which  is  considered  by  the  British  Museum  authorities 
to  be  an  unguent  vase  of  Greek  manufacture  datiog  from  the  fourth 
century  B.C.  This  discovery  is,  I  would  urge,  of  the  greatest  import- 
ance, as  Edrisi  mentions  the  city  of  Hormuz-ul-Malik — it  was  a  ruin  in 
his  day — as  having  been  the  capital  of  the  province  before  Sirjan.  Here, 
then,  at  last  we  may  locate  the  *'  Earmana  omnium  mater"  of  Ammianus 
Marcellinus,  and  it  was  surely  here  also  that  Alexander  the  Great  was 
resting  when  he  received  the  welcome  visit  of  way-worn  Nearohos. 

Being  joined  by  Lieut.  Crookshank,  we  slowly  marched  towards 
Gulashkird,*  which  was  certainly  on  Marco's  route,  and  then  swung 
west  to  explore  another  Euh-i-Shah,  which  has  the  same  legends  as 
its  namesake  near  Kermdn.  At  Dolatabad,  in  Urzu,  the  objects  of  my 
tour  having  been  accomplished,  I  sent  back  my  Persian  secretary  to 
Eerman,  and  marched  rapidly  down  to  Bandar  Abbas.  A  good  deal  of 
rain  had  fallen,  and  there  was  doubt  as  to  whether  the  famous  or 
infamous  defile  known  as  Tang-i-Zindan,  or  '•  Prison  Defile,"  would  not 
be  closed.  For  some  20  miles  the  track  runs  up  and  down  river-beds, 
and  many  caravans  have  been  swept  away  by  irresistible  floods. 
Fortune,  however,  smiled  on  us,  as  we  were  in  the  tang  a  day  after 
a  spate,  and  safely  emerged  on  to  the  plain,  quaintly  termed  Formosa 
by  Marco  Polo.  The  contrast  between  the  population  of  this  coast 
strip  and  that  of  the  highlands  was  most  noticeable,  and  the  Kb  an  Bahadur 
said  that,  but  for  the  palm  groves,  everything  reminded  him  of  the 
Panjab,  from  the  creaking  water-wheels  to  the  dress  or  undress  of 
the  peasantry. 

At   Bandar  Abbds  I  stayed   with   Captain   Hunt,   who   had   been 


♦  Edrisi  gives  KaDat-ul-Sham,  Maun,  and  Walasgird  as  the  three  stages.    Maun 
is  Moghun,  and  Walasgird  is  Gulashkird. 
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oommiasioned  to  found  a  Yice-Consalaie,  and  two  days  later  I  started 
for  South  Africa.  At  Earaohi,  where  I  parted  with  much  regret 
from  the  indispenBable  Asghar  Ali,  a  coolie  ship  was  just  starting  for 
Mombasa,  and  by  great  good  fortune  I  caught  a  Mauritius  steamer 
at  the  lovely  Seychelles,  where  I  enjoyed  the  hospitality  of  Mr. 
Harold  Baty.  At  Mauritius  Mr.  Ireland  entertained  me,  and  early 
in  March  I  finally  reached  South  Africa.  There  I  twice  crossed  the 
Elarroo*  and  imagined  myself  back  in  Persia,  while  the  ruins  in 
Bhodesia  struck  me  as  akin  to  the  gorbasia  of  Baluchistan,  which, 
indeed,  is  not  at  all  impossible. 

To  conclude,  until  wounded  I  had  the  great  honour  of  serving  in 
command  of  Welsh  Yeomanry  under  Lord  Methuen. 


Before  the  reading  of  the  paper,  the  President  said  :  Many  of  you  who  are 
present  this  evening  will  remember  the  very  interesting  paper  Major  Sykes  read 
to  us  four  years  ago.  Since  that  time  he  has  done  a  prodigious  amount  of 
valuable  geographical  and  political  work  in  Persia,  and  now  we  have  the  great 
{Measure  of  welcoming  him  here  again.  1  call  upon  Major  Sykes  to  give  us  his 
paper. 

After  the  reading  of  the  paper,  the  following  discussion  took  place : — 

Sir  Thomas  Holdich  :  Some  years  ago,  when  we  first  heard  of  Major  Sykes's 

explorations  in  a  diflBcult  and  dangerous  country  to  the  east  of  the  Caspian,  I 

think  very  few  of  us  anticipated  what  the  conclusion  of  a  career  would  be  which 

led  him  to  the  Consulate  at  Kerman ;  for  it  is  no  figure  of  speech  to  say  that  Major 

Sykes  nuuie  the  Consulate  at  Kerman,  and  that  by  bis  energy  and  his  capacity 

there,  he  has  placed  British  prestige  on  a  pedestal  such  as  it  never  occupied  before. 

If  you  look  at  the  position  of  Kerman  on  the  map,  lying  as  it  does  athwart  one 

great  route  from  north  to  south,  and  marking  another  from  India  to  Western 

Persia,  I  think  you  will  agree  with  me  that  the  strength  or  weakness  of  British 

bfiuence  in  that  quarter  cannot  fail  to  affect  all  relations,  whether  political  or 

commercial  or  strategical,  that  at  present  lie  between  India  and  Persia ;  nor  can  it 

in  the  future  fail  to  be  an  important  factor  in  the  settlement  of  the  final  question 

of  supremacy  in  Persia  whenever  that  political  nut  comes  to  be  cracked.    I  really 

think  that  amongst  the  many  developments  which  have  taken  place  on  the  Indian 

Wderland  of  late  years,  the  foundation  of  the  Kerman  Consulate  is  one  of  the 

moat  important.    I  can  personally  testify,  as  nobody  else  can,  to  the  extraordinary 

iofioence  which  Major  Sykes  exercised  over  the  people  with  whom  he  had  to  deal 

in  that  quarter.    It  was  an  influence  gained  by  just  those  same  qualities  of  ready 

adaptability  to  the  coimtry  and  the  people  with  whom  he  had  to  do,  of  keen 

^ght  and  participation  with   their  sports  and  pastimes, — ^the  same  qualities 

^hich  afterwards  fitted  him  so  well  to  become  a  distinguished  leader  of  yeomanry 

iQ  the  fields  of  South  Africa  under  one  of  the  best  of  our  fighting  generals.     But 

^^  is  chiefly  to  the  geographical  side  of  his  work  I  should  like  to  direct  your 


*  Endyard  Kipling's  lines  apply  to  Persia  just  as  well  as  to  the  Karro.   They  run—^ 

**  Royal  the  pageant  closes, 
Lit  by  the  last  of  the  sun — 
Opal  and  ash-of^roees, 
Cinnamon,  umber,  and  dun.*' 

No.  IL— Fkbkuakt,  1902.]  k 
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attentioD.  Major  Sykes  has  not  meoiioaed  that  he  was  assisted,  at  any  rate  in 
later  years,  by  one  of  the  staff  of  native  assistants  in  the  Survey  of  India,  one 
Asgar  Ali,  a  patient,  painstaking,  hardworking  topographer,  who,  under  Major 
Sykes's  direction,  has  succeeded  in  securing  a  very  fine  acquisition  of  fresh  geo- 
graphy in  that  country.  Now,  it  is  exactly  to  this  particular  combination  of  good 
and  intelligent  leadership  and  sound  professional  assistance  that  we  have  most  to 
hope  for  in  future  geographical  fields — and  those  fields  are  very  large.  Asgar  Ali 
only  represents  one  where  dozens  like  him  are  wanted.  We  do  not  want  one  man 
or  two  men,  or  a  few  men  in  driblets,  but  we  want  companies  of  topographers  of 
the  same  sort,  in  the  same  way  that  Russia  has  them,  or  that  America  has  them, 
or,  in  short,  as  most  civilized  countries  possess  them,  except  our  own  country, 
England.  I  should  like,  if  I  could,  personally  to  be  able  to  testify  to  the  value 
of  the  work  which  has  been  done,  but  unfortunately  I  have  not  had  the  oppor- 
tunity of  traversing  so  much  of  the  country  as  Major  Sykes  has.  However,  I  feel 
sure  that  a  great  future  lies  before  us  in  that  direction,  and  I  trust  that  under 
such  leadership  as  Major  Sykes's,  and  with  the  assistance  of  such  men  as  Asgar 
Ali,  we  may  yet  make  a  clean  sweep  of  all  that  is  unknown  in  those  out-of-the- 
way  districts  in  Southern  Persia,  and  establish  ourselves  in  the  forefront  of  Persian 
geographers. 

Mr.  C.  H.  Read  :  I  shall  venture  to  say  a  fev^  words  on  quite  a  different  part 
of  Major  Sykes's  explorations  from  those  that  have  been  treated  by  Sir  Thomas 
Holdich.  I  have  not  had  the  privilege,  as  Sir  Thomas  Holdich  has,  of  visiting 
Persia,  but  for  many  years  past  it  has  been  a  pleasure  to  me  to  study  the  remains 
of  antiquity  that  have  come  from  that  country,  and  I  should  like  to  say  a  few 
words  with  regard  to  some  of  the  objects  that  you  have  seen  or  may  see  in  the 
tea-room,  that  Major  Sykes  has  brought  here  this  evening.  First  among  these, 
and  I  think  almost  the  most  beautiful,  are  the  beautiful  iridescent  tiles,  both 
ancient  and  modern,  of  which  he  has  a  very  good  series.  Now,  these  tiles  are, 
I  think,  among  the  most  beautiful  ceramic  products  that  the  world  has  ever 
seen.  That  may  sound  a  strong  statement,  but  I  think  it  will  be  borne  out  if 
the  comparison  is  made  with  the  best  products  of  all  the  pottery  manufac- 
tures of  the  world.  To  me  it  seems  that  these  charming  tiles — they  are  mostly 
tiles ;  we  have  seen  in  the  slides  some  of  the  vases,  but  these  are  somewhat  too 
fragile  to  carry  about,  as  Major  Sykes  says — it  seems  to  me  that  these  tiles  have 
a  peculiar  interest  for  us,  although  it  may  be  that  the  genealogy  of  them  is  rather 
long.  Here  in  Persia,  so  far  as  we  know  through  the  whole  length  of  it,  these  beau- 
tiful pieces  of  pottery  have  been  made  during  many  centuries ;  from  there  they  have 
been  traded  to  the  West,  and  they  have  come  to  what  is  now  Turkey.  There 
they  have  been  adapted  and  adopted  very  largely,  and  they  cover  the  mosques  in 
Constantinople  and  in  the  provinces.  Once  they  get  to  the  Mediterranean  the 
spread  is  very  easy.  The  Moors  carried  them  to  Spain,  and  there  in  the  fou£- 
teenth,  fifteenth,  and  sixteenth  centuries  we  get  an  analogous  ware  with  analogous 
beauties  to  those  of  the  original  prototype.  From  Spain  they  come  to  Italy  under 
the  form  of  majolica,  from  Italy  to  Holland,  and  from  Holland  to  our  ordinary 
common  English  delft.  That  is,  as  I  say,  rather  a  long  pedigree,  but  it  shows  us 
that  we  have  to  this  day,  in  a  word  in  common  use,  the  word  *'delf,*'  a  bond 
which  unites  us  with  the  best  artistic  period  of  Persia,  and  I  would  commend  to 
you  who  love  beautiful  things — and  I  have  no  doubt  most  of  you  do— an  exami- 
nation of  the  older  tiles  (I  am  afraid  I  have  a  preference  for  the  older  ones)  shown 
in  the  tea-room.  Many  of  the  specimens  there  date  from  the  thirteenth  and 
fourteenth  centuries.  There  must,  in  fact,  be  much  older  ones,  because  no  art 
sprung  into  completeness  and  beauty,  such  as  these  tiles  of  the  thirteenth  and 
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fourteenth  oentury,  without  a  long  period  of  probatioa.  These  older  onea  must 
eiiat,  no  doubt  do  eiist,'  but  how  are  we  to  find  them?  They  do  not  exist  in 
the  moaquea ;  ihey  have  probably  been  destroyed  to  make  room  for  the  more 
modern  ones.  Tbey  must  be  looked  for  ou  ti.o  eitos  of  the  old  potteriae,  and  there 
they  will  be  found,  I  have  oo  doufat,  as  Major  Sykes  has  already  found  fragmeata 
in  variooi  places.  So  far  with  regard  to  the  pottery,  which  I  think  will  abaro  with 
the  carpets,  of  which  Major  Sykea  spoke  in  such  high  terme,  and  deseivedly  no, 
the  credit  of  being  one  of  the  moat  artistic  products  of  Poraia.  Another  instance  of 
tbeir  artistic  work  is  seen  in  the  bronze  arrow-heada  aod  aic-bcada  which  Major 
Sykes  described  as  having  heea  found  in  a  tomb  by  a  friend  of  his,  which  he  after- 
wards eiamined  on  the  site.  These  objects  are  ail  bronze,  and  that  leads  us  to 
think  that  they  may  belong  to  what  is  known  as  the  age  of  bronze,  by  whicii  ia 
meant  the  age  before  iron  came  into  use,  before  it  was  known  as  a  metal.  Thin 
may  be  ao,  and  it  probably  is ;  but  it  must  nut  be  forgotten  that  when  one  apeaks  of 
the  age  of  bronze,  it  has  only  a  local  signiGcaace:  the  ago  of  bronze  in  Persia  may 
he  a  very  diSerent  period  in  chronology  from  the  age  of  bronze  in  (he  Mediler- 
raneaii.  No  doubt  the  Mediterranean,  or  at  any  rate  the  countries  not  very  far 
from  it,  have  a  particular  bearing  upon  some  of  these  objects  that  Major  ^jykes  has 
ahuwn  here  thia  evening.  In  the  tea-room  there  ia  an  axe  which  is  in  every  way 
a  very  curious  object ;  it  is  a  kind  of  double-bladud  weapon  with  a  great  crest  on  one 
side  and  a  very  euriotis  blade  on  the  other,  and  in  the  middle  a  design,  which,  I 
dare  say,  will  be  a  sealed  book  to  most  inexperienced  ejea  that  look  at  it,  but 
fortunately  we  have  an  a.\e  in  the  British  Muaeum  more  or  less  analogous  to  it, 
ttnd  which  was  found — and  this  ie  the  important  point— no  nearer  than  Arraenia, 
which  is  a  very  long  way  off  from  South  Persia.  This  axe  from  Armenia,  which 
is  not  very  fat  from  the  home  of  the  beginning  of  culture,— tbia  axe  of  the 
Mediterranean  bae  upon  it,  on  the  back  of  the  axe — the  side  away  from  the 
blade — an  ordinary  figure  of  a  lion.  Now,  if  you  bear  that  in  mind,  aod  look  at 
this  axe  in  the  lea-room,  I  think  you  will  see  that  the  lion  has  become  reduced  to 
a  mere  survival  of  the  outlines  of  a  lion ;  that  the  blade,  in  place  of  being  a  useful 
part  of  the  weapon,  baa  been  turneil  down  instead  of  standing  at  right  anglea,  and 
haa  thus  become  uselesa  an  a  blade,  and  the  whole  thing  hoe  become  the  mere 
eymbot  of  an  axe.  A  warlike  people  who  invent  an  axe  are  very  careful  to  seu 
that  it  shall  servo  the  purpose  for  which  it  waa  made — to  cut  a  skull  effectually. 
The  aie  from  Armenia  has  all  these  (qualities;  but  here  we  come  to  what  ia 
merely  the  survival  of  an  ase,  the  ceremonial  form  of  the  thing,  which  shows 
QOt  only  the  distance  through  which  the  type  haa  travelled,  but  also,  it  m»y  be, 
the  difference  in  age  which  lies  between  these  two  objects.  The  arrow-hu^s 
themselves  are  of  the  ordinary  leaf-shaped  form,  which  is  certainly  tbe  most 
effective  for  an  arrow-head;  but  there  is  nothing  in  that  to  give  us  any  idea 
of  the  date.  What  will  (ell  us  is  excavation.  There  is  nothing  to  lie  done  in 
a  country  like  this  except  excavation.  History  is  so  entirely  covered  with  legend 
and  story  that  it  is  not  to  be  relied  upon.  I  think  even  the  moet  ardent  Greek 
scholar  present  would  admit  that  the  Greek  stories  of  the  early  history  of  Persia 
we  very  little  more  than  legend.  What  we  want  ia  excavation,  aod  I  think 
that  if  we  could  explore  on  certain  of  these  selected  sites,  which  were  great 
cities  either  in  medieval  times  or  in  tbe  times  of  Alexander  tbe  Great,  we 
should  make  very  great  discoveries;  but  there  ie  a  reason,  I  am  sorry  to  say,  why 
we  cannot  do  this.  A  few  years  ago — I  forget  how  many — tbe  French  Govern- 
tnent  obtained  a  monopoly  for  tbe  excavation  of  aatiquitiea  in  Persia,  a  monopoly 
which  forbids  England  or  any  other  country  from  making  excavations  of  this 
kind.     It  seeme  to  me  that  it  showed  considerable  indifference  towards   the 
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pnigroBa  of  knowledge  on  the  part  of  thoee  reiiponaibiB,  that  in  Eoglwid  we  should 
have  iet  an  opportunity  like  thia  p«M  without  making  Bome  kind  of  prolAit  to 
reBerve,  at  aoy  rate,  a  diatrict  of  Persia,  which  might  have  been  left  for  the  ene^es 
of  our  friend  Major  Sjkea.  What  I  hope  to  see  U,  when  thia  mooopolj  comae  to  an 
end,  that  Major  Sykes,  and  others  like  him— he  will  agree  that  there  ia  work  for 
more  than  one — will  be  allowed  to  explore  sites  in  Kerman,  and  that  in  time  by 
these  escalations  we  may  koow  something  definite  of  the  history  of  early  Persia. 

Sir  Henry  [Iowobtb  :  I  should  like,  if  I  may,  to  add  two  or  three  words  to 
what  hu  just  been  said  about  my  friend  Major  Sykos,  and  two  or  three  words 
entirely  from  the  point  of  view  of  its  history,  in  regard  to  the  extreme  interest  of 
the  district  which  he  has  explored,  to  which  1  have  devoted  many  of  the  years  of 
my  life.  I  will  limit  roywlf  to  a  very  few  Bentences,  but  there  are  three  points 
which  seem  to  me  to  be  of  particular  interesL  To  my  mind  this  district  is 
the  moBi  tragical  of  all  parts  of  the  world  in  regard  lo  its  history.  In  a  great 
many  other  countries  we  have  huge  deaerta  which  biLve  alwaya  been  more  or 
less  huge  deserts ;  here  we  know  that  almost  every  jiart  of  the  oouutry  must 
in  early  limes  have  had  extremely  flourishing  settlemcolH.  Take  that  district 
of  8i»taD,  the  ancient  Sacaatene,  au-called  from  the  Sakas  who  onee  occupied 
it.  It  is  now  an  almost  empty  waste,  but  was  once  very  Nourishing.  Its  history 
goes  back  a  long  way.  It  has  thia  remarkable  interest  among  others — that 
after  tlie  8akas  bad  conquered  the  larger  part  of  the  north-weit  of  India,  and 
had  founded  the  great  state  of  Sakastene,  St.  Thomas  went  to  India,  and  he 
stayed  with,  and  was  entertained  by  the  great  king  of  the  Sakas.  We  have 
within  the  last  five-and- twenty  years  recovered  some  of  the  coins  of  this  king,  and 
that  is  Tory  interestiog,  because  they  confirm  the  life  of  the  saint,  which  was 
thought  to  be  very  itiyihical,  but  which  In  some  respects  is  anything  but 
mythical.  And  we  not  only  recovered  the  coins  uf  the  king,  hut  the  cains  of 
his  father  were  alw  mentioned  In  this  extraordinary  life  of  Sir  Thomas.  That 
shows  you  how  interesting  it  would  be  if,  ns  my  friend  eaid,  we  could  only  put 
the  sptde  into  the  ground.  We  have  the  greatest  jiossiblc  assurance  that  the 
ground  must  be  teaming  with  most  interesting  objects.  Now  we  will  turn  to 
Kerman,  which  Major  Sykea  made  so  long  the  centre  of  his  exjilorations.  Whea 
we  speak  of  the  Turks  we  think  of  the  European  Tarks,  but  the  real  Turks,  the 
cirilieed  Turks,  the  Turks  that  did  more  than  any  other  nomad  race  for  raising 
Asia  out  of  the  slough  of  despond,  were  the  so-called  Seljuks.  They  founded 
a  very  famous  dynasty  at  Kerman,  and  its  history  has  just  been  jiublisbed  for  the 
first  time  in  the  original,  and  1  hope  in  the  course  of  a  few  months  we  shall  have  a 
complete  translation  of  it.  Toere  is  one  other  point  1  wlsii  to  mention.  Along 
that  seaboard  of  Persia  where  Alexander  lost  so  raauymsn,  there  are  tracts  covered 
with  splendid  aromatic  shmba ;  that  coast  Is  dotted  all  over  with  a  name  derived  w 
connected  with  the  old  name  Rush.  Now,  nil  this  is  so  very  iuterestiug,  because 
we  have  all  kiniU  of  evidence  of  these  extraordinary  black  races  extending  from  the 
Indus  right  along  the  south  of  Baluchistan  and  Kerman  and  the  Western  Caspian; 
we  have  ia  the  nomeucUlure  the  remains  of  this  continuous  bhick  race,  whose 
language  is  still  spoken  by  some  of  the  hill  tribes  in  Baluchistan,  and  which 
proves  to  be  BO  like  the  languages  of  the  tribes  of  India.  Tliis  fact  arouse*  all 
sorts  of  interest.  Befure  Persia  was  invaded  and  conquered  by  what  were  called 
the  Irauiait»,  this  district  was  occupied  by  a  black  race  speaking  a  language  eome- 
thing  like  that  spoken  by  some  of  the  tribes  of  India.  The  people  of  Kush  were 
the  first  inaiiguraiors  of  culture  and  civilization.  I  am  saying  a  few  things  in 
my  simple  way,  but  I  hope  something  will  be  siid  about  the  history  of  Persia  by 
tbe  President,  who  has  written  such  an  admirable  and  interesting  and  condensed 
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account  of  it.  It  is  the  only  history  of  Persia  that  I  know  now  in  one  volume 
which  is  both  readable  and  accurate  and  excellent,  and  I  have  no  donbt  he  will 
tell  ns,  when  he  comes  to  speak  out  of  the  cornucopia  of  knowledge  which  he  always 
has  at  command,  a  great  deal  more  than  it  is  possible  for  me  to  tell  you.  I  may 
say  I  have  listened  to  the  lecture  with  the  enormous  admiration  one  must  have 
for  the  first  person  who,  since  the  time  of  the  followers  of  Alexander,  has  united 
India  and  Persia  by  trade  and  commerce,  and  by  something  better  than  trade  and 
commerce — by  the  good  reputation  of  an  Englishman,  and  I  am  proud  to  number 
him  among  my  friends. 

The  Fbesidkht  :  I  am  afraid  it  is  too  late  to  enter  upon  any  further  details  of 
the  history  of  Persia,  but  we  have  a  duty  to  perform,  and  that  is  to  express  our 
thanks  to  Major  Sykes  for  what  he  has  told  us  and  what  he  has  shown  us.  Sir 
Thomas  Hol<Uoh,  a  great  authority,  has  very  fully  explained  to  us  the  immense 
value  of  the  public  services  of  Major  Sykes  in  Persia  by  establishing  the  C!onsulship 
at  Kerman,  and  by  opening  the  trade  route  from  Kerman  to  Quetta  along  that 
very  country  in  which  Alexander  the  Great  and  his  army  nearly  perished  from 
thirst.  But  what  I  think  must  strike  most  of  U9,  as  it  has  struck  me,  with  regard 
to  the  work  of  Major  Sykes,  is  the  exhaustive  and  complete  manner  in  which  he 
acquaints  himself  with  the  country  and  the  people  among  whom  he  has  to  live 
and  to  serve.  I  do  not  think,  as  a  Persian  traveller,  that  there  has  been  one  since 
the  time  of  Sir  Henry  Rawlinson  who  has  combined  so  great  a  knowledge  of  Persian 
hbtory  with  such  valuable  geographical  investigations.  We  have  to  thank 
Major  Sykes,  and  I  think  we  may  do  so,  for  his  great  public  services  in  Persia  as 
well  as  for  his  contributions  to  geography.  To-night  we  have  to  thank  him  for 
his  most  interesting  paper  and  for  all  the  beautiful  sketches  he  has  shown  us,  and 
above  all  for  allowing  us  to  s^  that  magnificent  collection  of  Kerman  carpets, 
and  of  the  tiles  which  have  bden  described  to  us  by  Mr.  Read,  and  of  the  other 
antiquities  which  you  will  now  be  able  to  examine  in  the  tea-room.  I  propose  a 
cordial  vote  of  thanks  to  Major  Sykes. 


THE  CONGO-ZAMBEZI  WATER-PARTING/ 

By  Captain  C.  LEMAIRE. 

Previous  to  the  labours  of  the  Belgian  Soientific  Expedition  to  Katanga, 
the  divide  between  the  Congo  and  Zambezi  basins  bad  not  been  com- 
pletely and  accurately  laid  down,  even  on  the  most  recent  maps.  Not 
ft  single  traveller  had  followed  it  thronghont  its  whole  length,  and  it 
^d  merely  been  crossed  at  certain  points  by  the  routes  of  Livingstone, 
CWeron,  Amot,  Capello  and  Ivens,  Francqui  and  Comet,  and  others. 
Yet  geographical  science  (so-called)  had  permitted  the  mistaken  claim 
^  complete,  thongh  subjective,  knowledge,  and  it  is  our  task  once 
iQore  to  demonstrate  what  are  the  plain  objective  facts  of  the  case. 
But  wishing  as  we  do  to  speak  of  nothing  that  we  have  not  verified 
with  onr  own  eyes,  it  is  necessary  at  the  outset  to  remark  that  we  can 
ourselves  throw  light  only  on  that  portion  of  the  Congo-Zambezi  divide 


^  Abridged  translation  of  Captain  Lemaire'fl  manuscript.    Map.  p.  248. 
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which  is  oomprised  between   the   22nd  and   27th   meridians  east  of 
Greenwich. 

Trusting  to  the  observations  of  the  travellers  mentioned  above,  the 
distinguished  geologist,  M.  Jules  Comet,  whose  friendship  I  am  proud 
to  have  possessed  from  my  earliest  years,  considered  himself  justified 
in  making  the  following  generalization  respecting  the  Congo-Zambesi 
water-parting,  in  his  *  Observations  sur  les  Terrains  anciens  du  Ea- 
Tanga.*  He  says  (pp.  108-110):  "The  water-partings  between  the 
great  hydrographical  systems  of  Africa  present  a  remarkable  character 
of  indecision.  .  .  .  Livingstone,  Cameron,  and  after  them  Amot,  have 
long  ago  insisted  on  the  absence  of  definition  which  characterizes  the 
line  separating  the  basin  of  the  Congo  from  that  of  the  Zambezi.  The 
small  Lake  Dilolo,  according  to  the  observations  of  Livingstone,  dis- 
charges its  waters  at  the  same  time  into  the  Congo  and  the  Zambezi  * 
(*  Missionary  Travels,*  chaps,  xvii.,  xviii.,  and  xxiv.).  •  .  .  Beferring 
to  the  plains  of  Lovale  (?),  Cameron  says  that  the  watershed  between 
the  Zambezi  and  Congo  basins  lies  along  the  centre  of  these  plains, 
which  in  the  annual  rainy  season  are  waist-deep  in  water,  and  the  two 
basins  then  actually  join  ('  Across  Africa,'  vol.  ii.  chap,  zv.)." 

After  describing  the  region  drained  by  the  Lualaba,  Kassai,  and 
Zambezi  as  a  vast  undulating  plateau  formed  of  ancient  strata  covered 
by  superficial  deposits,  M.  Cornet  proceeds :  "  These  superficial  deposits 
are  generally  rich  in  clay,  and  at  the  time  of  heavy  rains  the  water 
easily  collects  on  this  almost  impermeable  soil.  Great  swamps  are 
formed,  many  of  which  constitute  the  common  source  of  streamlets 
belonging  [to  the  two  dififerent  basins,  and  often  emerging  from  the 
same  swamp  even  during  the  dry  season.  These  streamlets  flow  slowly 
at  first,  in  slightly  marked  valleys,  broad  and  swampy,  and  little  sunk 
below  the  general  level.  As  they  proceed  on  their  courses  and  gradually 
increase  in  size  these  watercourses  unite,  and  rivers  are  formed  which 
carve  out  valleys,  into  which  they  sink  deeper  and  deeper.  Such  are  the 
conditions  under  which  the  Lualaba  takes  its  rise,  in  a  region  presenting 
the  characters  just  described,  but  with  the  aspect  of  a  field  covered  with 
mole-hills,  owing  to  the  number  of  isolated  conical  hills  which  rise 
sharply  above  the  general  level." 

Much  of  this  is  not  confirmed  by  our  observations,  but  before 
describing  these,  I  must  draw  attention  to  the  following  points : — 

1.  Comet  had  twice  occasion  to  cross  the  Congo-Zambezi  divide. 
The  route  of  the  expedition  to  which  he  belonged  touched  the  sources 
of  none  of  the  southern  headstreams  of  the  Lualaba,  any  more  than  it  did 
those  of  the  Lualaba  itself. 


*  It  should  be  remarked,  however,  that  I  jyingstone  expressly  states  that  he  did 
not  himself  obserye  the  northward  and  southward  flow  of  the  waters  of  the  lake.  His 
own  idea  had  been,  in  fact,  correct  until  he  was  assured  by  a  native  that  the  rivers 
north  and  south  of  the  lake  flowed  in  opposite  directions. — Transi^. 
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2.  Cameron  followed  the  line  of  which  wo  are  speakiag  for  some 
time,  bat  be  croeied  it  bat  a  limited  namber  of  ttmeo — five  or  aiz, 
apparently,  aooording  to  Da  Fiefs  map.* 

3.  Capello  and  Ivens  oroeeed  it  twice ;  Amot  ouoe ;  LiTingstcne 
three  or  four  times;  Francqni  four  timeB, 

4.  The  Katanga  expedition  oroHsed  this  divide  twenty-three  times 
and  ibllowed  it  at  ioterrals  between  the  22nd  and  27th  meridians  east 
of  Oreenwiob,  passing  from  sonrce  to  sonrce  of  the  riTers.  Horeover, 
M.  Voss,  tbe  geologist  attached  to  the  mission,  crossed  the  same  line 
twice,  abreast  of  the  Loenge. 


The  region  in  which  Comet  orossed  the  Congo-Zambezi  water- 
parting  ties  in  abont  11°  50'  S.,  27°  15'  E.,  the  latter  valne  being  merely 
approximate.  Tbe  following  description  given  by  the  distingnished 
gwlogiat  is  based  on  actual  observation,  and  therefore  possesses  a 
acientiac  valne  :~ 

"  The  village  of  Moape  ie — together  with  that  of  Uoasompwe,  situated 
'0  miles  farther  west,  and  almost  in  the  same  latitude — the  most 
■wtherly  point  to  which  my  geological  researches  extended.     Moape 


*  CkmeroD's  description  of  tbe  flooded  plains  an  the  water-parting  applied  in 
the  Bnt  initanoe  odI;  to  tbe  region  immediatel;  weet  o(  Lake  Dilolo ;  and.  though 
'Klined  to  ^neraliia  from  hia  obeervKtiont  bere  aa  regards  the  rest  of  the  line  nf 
PtrliiioQ.  lie  vai  oarerul  to  ttate  that  tliia  waa  only  an  opinion,  liable  to  alteration  with 
th«  injalajtion  oC  more  aconrate  knowledge.-— Tr*NSI., 
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lies  at  an  altitude  of  4068  feet,  on  the  extreme  confines  of  the  Congo 
basin.  The  streamlets  which  rise  in  the  neighbourhood  discharge  their 
water,  some  to  the  Lufubo,  a  direct  affluent  of  the  Luapula,  others  to  the 
Loenge,  or  Kafue,  a  tributary  of  the  Zambezi.  Streams  flowing  in 
the  two  directions  often  issue  from  one  and  the  same  marsh,  and  at 
the  time  of  heavy  rains,  the  vast  swamps,  which  so  easily  form  on  this 
almost  impermeable  soil,  serve  as  common  sources  to  brooks  flowing 
both  to  the  Congo  and  Zambezi.  The  indefinite  character  of  the  divide, 
which  I  have  before  alluded  to,  is  nowhere  more  remarkable  than  in 
the  neighbourhood  of  Moape." 

In  thus  showing  that  there  exist  in  this  locality  sources  common  to 
streams  belonging  to  the  two  great  river-systems.  Comet  relies  on  faots, 
which,  however  unusual,  be  has  carefully  established.  The  phenomenoa 
may  therefore  be  regarded  as  undoubtedly  existent,  at  the  points  seen 
by  him,  where  the  water-parting  will  really  have  the  indeGnite  oharaotor 
attributed  to  its  whole  course.  He,  however,  gives  credence  to  the 
statements  of  Livingstone  with  regard  to  the  double  outlet  of  Lake 
Dilolo*;  while  by  our  own  examination  of  the  lake  we  have  shown 
that  such  a  state  of  things  has  no  existence.  Dilolo  is  an  enoloeed 
bond,  which,  though  it  overflows  after  heavy  rain  into  the  Lotembwe, 
is  nevertheless  entirely  within  the  basin  of  the  Zambezi,  the  Lotembwe 
being  a  minor  affluent  of  the  latter,  and  having  no  connection  with  the 
Kassai.  In  fact,  as  regards  strictly  accurate  knowledge  of  the  water- 
parting  between  the  two  basins,  we  were  limited  to  the  personal 
observations  of  Comet  at  Moape,  these  constituting  the  sum  total  of 
that  traveller's  acquaintance  at  first  hand  with  the  line  in  question. 

In  extending  the  character  of  indecision  to  other  portions  of  the 
water-parting  than  those  seen  by  him  personally.  Comet  draws  upon  the 
observationsof  other  travellers— observations  equally  local  incharacter, 
and  many  of  them  based  on  native  accounts  only.  These  observations, 
therefore,  required  testing,  and  this  is  what  we  did  in  the  journey  of 
which  I  am  about  to  speak. 

I  will  first,  however,  put  down  the  observations  made,  in  the  region 
visited  by  Comet,  by  the  geologist  of  our  expedition,  Mr.  Eemper  Voss. 
Describiug  his  passage  acioss  the  water-parting  between  the  Lufira  and 
Loenge,  and  between  the  Loeuge  and  the  Kafubu  (a  tributary  of  the 
Luapula),  he  says — 

'*  The  first  crossing  was  made  between  the  Kapande,  an  affluent  of 
the  Mwe-mwashi,  and  the  source  of  the  l)rook  Ntola,  this  latter  flow- 
ing to  the  Kwemarto,  which  in  turn  flows  into  the  Marsendarmo,  and 
this  into  the  Loenge.  An  interval  of  2  miles  intervenes  between 
the  Eapande  and   the   source   of    the   Ntola.      The   country  in   the 


•  Cameron's  jonrneya  had.  howrver,  previouBly  shown  that  the  lake  had  no  definite 
outlet  to  the  north. — Transi,. 
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neighbonrhood  of  the  Eapande  was  elightly  hilly  in  ooiueqnence  of  the 
preeence  of  an  important  dyke  running  from  east  to  weet,  but  from  this 
point  to  the  sonroes  of  the  Xtola  the  TariatioQ  in  level  'was  ineenaible; 
the  oonntTy  is  flat,  and  covered  with  trees  of  medium  size  scattered 
■t  interrala. 

"  The  snbjaoent  formation  was  fonnd  to  oonaist  of  grey  sohtsta. 
The  sooToe  of  the  Ntola  lay  in  a  wide  open  space  covered  with  grau, 
with  a  fxiage  of  wood.  This  Bpaoe  had  a  width  of  SOO  metres,  and 
Btretohed  towards  the  east,  the  whole  forming  a  shallow  valley,  along 
the  centre  of  which  ran  a  narrow  riband  of  water,  into  which  the 
overflow  of  several  pools  was  collected.     The  path  crossed  the  western 


extremity  as  well  as  the  end  of  the  shallow  valley,  the  second  passage 
being  Hitnated  between  the  village  of  Ohikolo  and  out  camp  at  the 
bioiA  Kekanda. 

"  From  Ghikolo  to  the  source  of  the  Letnbe  rivnlet,  an  af&aent  of 
tbe  Loenge,  the  country  was  flat  or  gently  nndnlating.  The  Letnbe,  at 
the  point  where  the  path  orosaed  it,  presented  a  dry  bed,  only  6  feet  wide, 
^  passage  being  made  near  its  end.  Abont  3  miles  further  on  another 
>tteam-bed,  similar  to  that  of  the  Iietnbe,  but  mnning  from  west  to  east, 
*u  met  with ;  it  debouched  into  the  Ueeamba,  which  in  turn  joined 
^  Kafnbn.  It  was  therefore  evident  that  the  water-parting  had  been 
"'Wfsed,  the  country  presenting  the  same  character  as  between  Ohikolo 


178  THE  CONGO-ZAMBEZI   WATER. PARTING. 

and  the  sonroe  of  the  Letnbe.    The  underlying  formation  oonsists  of 
grey  schists  all  along  the  track." 

I  now  come  to  our  own  reconnaissance  along  a  portion  of  the  water- 
parting.  At  the  middle  of  July,  1899,  the  expedition  was  on  the 
Lualaba,  at  the  village  of  the  chief  Kazembe,  in  10°  45'  ll"-66  S., 
25''  46'  44"'86  E.  Our  official  instructions  directed  the  leader  of  the 
expedition  to  examine  the  southern  boundary  of  the  Congo  State  as  far 
as  Lake  Dilolo.  Now,  from  Eazombe's  village  we  could  make  our  way  to 
the  lake  by  the  route  followed  for  years,  perhaps  for  centuries,  by  the 
black  traders  coming  from  Portugaese  West  Africa,  who  go  by  the 
name  of  "  Wambundus,"  or  sometimes  **  Bimbalis,"  that  is  to  say,  people 
of  the  west.  In  spite  of  the  many  travellers  who  have  made  use  of  this 
road,  no  survey,  in  any  degree  satisfactory,  has  yet  been  made  of  it,  and 
something  was  therefore  to  be  said  in  favour  of  its  selection  by  our 
party.  I,  however,  came  to  the  conclusion  that,  in  order  to  obtain  a 
notion  of  the  most  interesting  points  to  be  visited  on  the  divide,  it 
would  be  a  good  plan  to  keep  at  a  distance  of  30  to  60  miles  to  the 
north  of  that  line  until,  marching  westward,  we  should  have  readied 
the  Eassai,  then  turning  south  to  Lake  Dilolo,  and  thenoe  following  the 
water-parting  as  far  as  possible  from  west  to  east.  The  outward  nuiioh 
would  thus  take  us  across  the  principal  streams  descending  froxa  the 
divide,  at  points  where  they  would  already  be  of  sufficient  size  to  show 
their  relative  importance,  and  we  would  in  this  way  know  which  to 
examine  more  particularly  at  their  sources  during  the  return  journey. 

It  is  unnecessary  here  to  describe  the  first  part  of  the  route,  startiiig 
from  the  Lualaba.  I  will  merely  mention  the  principal  rivers  oroosed. 
They  were — the  Eolueshi,  Lualu,  Lufupa,  Luawo,  Lubudi  (or  Lube), 
Lukuleshi,  and  Lungenda,  all  carrying  their  water  to  the  Lualaba ;  and 
the  Mutembo,  Lukoshi,  Lulua,  Lusangela,  Futweshi,  and  Lulonga,  all 
belonging  to  the  system  of  the  Eassai,  which  was  reached  on  September 
5,  1899,  astronomical  observations  made  the  same  evening  giving  the 
position  as  in  10°  30'  47"-95  S.,  22''  16'  22"-97  E.  I  had  been  able  to 
make  out  that  points  to  be  visited  later  by  us  were  the  sources  of  the 
Lufupa,  Lubudi,  Lukuleshi,  Lungenda,  and  Lulua,  all  of  which  were 
stated  by  the  natives  to  have  their  "  Eassulo  "  (source)  near  the  Jambeji 
(Zambezi).  We  had  found  the  Lukuleshi  to  be,  to  all  appearance,  more 
important  than  the  Lubudi,  which  latter  even  the  natives  asserted  to  be 
a  tributary  of  the  Lukuleshi.  This  fact  was  of  interest  in  connection 
with  the  determination  of  the  sources  of  the  Congo,  a  subject  which  I 
have  dealt  with  elsewhere. 

The  Eassai,  at  the  point  at  which  we  struck  it,  had  none  of  the 
beauties  usually  associated  with  tropical  rivers,  flowing  as  it  did  between 
sandy  banks  bordered  by  bare  and  level  plains.  There  were  rapids 
both  above  and  below,  but  beyond  these  in  the  latter  direction  the 
river  was  said  to  be  navigable  for  eight  days.     Its  water  was  clear,  its 
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onrrent  rapid,  and  its  breadth  170  y&rdi,  with  depths  Tarjing  from 
3  to  10  feet.  On  September  7  a  tontberly  course  was  takeo  for  Lake 
Dilolo,  the  roTite  leaving  the  Kasaai  and  ascending  ita  tribntary,  the 
Loao.  This  having  been  Diosaed,  the  track  continued  to  aeceud  over  a 
vuittif  oompoaed  chiefly  of  limonitea,  whioh  bonnded  the  view  to  the 
west,  while  eastwards  the  view  ranged  over  a  wide  level  ooontry.  On 
the  two  following  days  a  number  of  clear  and  rapid  streams  were 
crossed,  all  flowing  either  to  the  Lnao  or  its  tributary,  the  Ngoana, 
which  last,  like  so  many  of  these  streams,  flowed  in  a  spongy  depression. 
The  coantry  was  covered  with  a  network  of  paths,  and  many  groups 


of  hnts  were  seen,  the  inhabitants  proving  friendly  and  confiding. 
Eruptive  rooks  were  seen  in  the  form  of  quartz-porphyry  and  mica- 
Rchists,  while  sand  began  to  predominate  in  the  superficial  deposits. 
Od  September  10  an  interminable  sandy  plain  was  reached,  covered  in 
parts  by  short  turf,  in  parts  by  dumps  of  trees.  The  route  led  up  the 
nsTTOw  depression  of  the  Chimeto,  an  a£Bacnt  of  the  Ngoana,  the  course 
of  which  is  marked  by  a  strip  of  "  gallery  "  forest.  South  of  its  sources, 
veil  marked  by  a  "  sponge  "  at  whioh  the  gallery  forest  ceased,  there 
extended  a  plain  of  white  sand,  fatiguing  to  traverse,  giving  place  here 
ud  there  to  an  orchard-like  landscape.  Soon  the  traok,  which  main- 
t«ined  a  direction  from  north  to  south,  cut  at  right  angles  the  famous 
ffftmbundn  trade  route,  used  by  the  black  traders  from  Portuguese 
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West  Afrioa,  which  is  formed  of  half  a  score  of  parallel  tracks,  and 
follows  the  easiest  route  from  the  coast  to  the  sources  of  the  Zamhezi ; 
its  advantage  consisting  in  the  fact  that  it  is  not  closed  by  the  inunda- 
tions, at  least  at  this  point,  for,  according  to  the  assertions  of  the  natives, 
the  plain  is  covered  by  water  to  a  depth  of  6  to  8  inches  for  one  month 
only  during  the  rains.  The  deep  sandy  soil  easily  absorbs  the  water, 
which  is  stored  up  in  a  subterranean  stratum,  reached  by  digging  to 
no  great  depth.  The  holes  formed  at  places  along  the  route  by 
passers-by  contained,  however,  very  little  water,  and  the  caravan 
therefore  suffered  from  thirst  before  reaching  the  Luvua,  where  a 
plentiful  supply  was  obtainable. 

The  country  was  here  characterized  by  the  great  abundance  of  a 
dwarf  palm,  met  with  for  the  first  time,  but  which  proved  typical  of 
the  line  of  water-parting.  It  has  a  flattened  stem,  with  leaves  imbri- 
cated laterally,  and  rarely  exceeds  a  height  of  5  to  6  feet.  It  became 
evident  that  the  watershed  had  been  crossed  on  reaching  the  dry  tree- 
fringed  bed  of  the  Eandungila,  which  runs  into  the  Luvua,  a  sub- 
tributary  of  the  Zambezi.  The  Luvua,  the  water  of  which  is  dear,  but 
with  an  imperceptible  current,  is  an  affluent  of  the  Chikalueshi,  which 
runs  to  the  Eifumaji,  and  this  to  the  Jambeji.  Camp  was  pitched  on  this 
day  at  the  village  of  the  chief  Chimuli,  of  the  Baluena  race,  in  lat. 
11°  15'  68''-44  S.,  long.  22°  2'  49"-90  E.,  at  an  altitude  of  some  3800  feet. 

The  regular  spheroidal  form  of  the  country,  and  the  presence  of  a 
stratum  of  water  at  a  depth  of  5  feet  at  the  different  holes  met  with, 
point  to  the  conclusion  that  the  surface  is  in  quasi-agreement  with  the 
surface  of  equilibrium  of  the  terrestrial  spheroid ;  while  the  evennen 
of  the  country  would  seem  to  lend  itself  well  to  the  measurement  of  an 
arc  of  the  meridian.  The  water-parting,  although  not  marked  by  any 
mountainous  relief,  was  perfectly  definite.  The  Chimeto,  the  last 
affluent  of  the  Kassai  basin,  had  a  rapid  current,  and  had  nothing  of 
the  character  of  a  marsh.  The  Wambundus  have  naturally  aligned 
their  trade  route  along  the  water-parting  in  order  to  avoid  the  marshes 
and  spongy  valleys,  which  occur,  not  on  the  divide  itself,  but  in  the 
well-marked  basins  of  the  Luao  and  Luvua. 

Lake  Dilolo  was  reached  on  September  11,  and  left  again  on  the 
18th,  the  expedition  having  passed  round  its  western  and  southern 
shores.  On  the  20th  the  Luvua  was  recrossed,  and  the  journey  con- 
tinued in  a  general  north-easterly  direction  across  a  monotonous  sandy 
plain.  For  the  next  two  months  the  route  followed  more  or  less 
closely  the  line  of  the  water-parting,  crossing  and  recrossing  it  into 
one  or  the  other  of  the  two  great  river-basins.  It  was  everywhere 
found  to  possess  the  same  general  character,  no  interlacing  of  the  two 
systems  being  observed.  Towards  the  end  of  September,  at  the  very 
close  of  the  dry  season,  it  was  noticed  that  the  streams  flowing  to  the 
Kassai  showed  no  signs  of  failing,  while  the  northernmost  feeders  of 
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the  Zambeei  were  dry.  On  this  side  the  hydrography  wan  by  no 
meaDB  clearly  marked,  the  whole  country  forming  a  §ort  of  spongy 
niagma,  with  a  gently  undulating  surface  and  a  mib-tjoil  of  Umouite. 
The  water  coJlecta  in  the  hollows  between  the  uudulatiouB,  forming  a 
kind  of  river-bed,  but  without  any  current.  Local  and  temporary 
moTemeat  of  the  water  naturally  takes  place  after  heavy  rainii,  and 
the  BurpluH  finds  its  way  to  the  Zambezi,  but  there  are  no  rivero 
properly  bo  called. 

On  September  2:i  two  Portuguese  traders,  travelling  in  ox-waggous 
to  the  coaet  with  a  freight  of  caoutchouc,  were  encountered.  The 
meeting  was  particularly  interesting,  aa  suflicing  in  itself  to  disprove 


I 


the  legend  of  the  swampy  water-parting,  while  at  the  same  time  show- 
ing with  what  ease  the  iron  road  might  advance  along  this  route. 

The  fourth  crossing  of  the  watershed  was  effected  between  the 
Bonrces  of  tlie  Mashibi  (Zambezi  basin)  and  the  Lupunga  (Congo 
buin),  the  country  proseutiug  the  typical  character  of  a  sandy  plain 
sprinkled  with  stunted  shrubs.  The  readiugs  of  the  aneroid  brought 
oat  clearly  the  '•  hog's  back  "  form  assumed  by  the  divide  at  this  ajjot, 
the  route  ascending  gradually  some  30  feet  from  the  aourco  of  the 
Uashibi  to  fall  the  same  amount  on  the  other  side.  On  this  day 
(September  24)  camp  was  pitched  near  the  important  group  of  villageu 
■ubjeot  to  the  chief  Kiami  Tengii  at  an  altitude  of  some  4000  feet. 
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Another  large  assemblage  of  huts  was  passed  the  next  day,  all  being 
supplied  with  water  from  numerous  wells,  5  feet  deep.  The  rainy 
season  was  ushered  in  by  a  storm  whioh  lasted  five  hours,  it  being  the 
first  really  wet  day  experienced.  On  the  26th  the  basin  of  the  Lulua 
was  entered,  and  it  was  decided  to  leave  the  trade  route  and  make  for 
that  river,  in  order  to  trace  it  to  its  source.  It  was  reached  the 
following  day  at  a  point  where  its  breadth  was  about  8  yards,  the  water 
flowing  strongly,  with  a  depth  of  2  to  3  feet,  between  sandy  banks  6 
to  10  feet  high.  We  found  to  our  surprise  that  its  direction  was  from 
east  to  west,  and  on  our  inquiring  the  whereabouts  of  its  sources,  our 
guides  pointed  to  the  east  and  even  to  the  east-north-east.  We  held  on 
our  course  through  a  wooded  and  partially  cultivated  country,  along 
the  right  bank  of  the  Lulua,  rejoining  the  tracks  of  the  ox-waggons, 
and  reaching  tiie  houses  of  their  owners  at  the  .large  settlement  of 
the  chief  Eatende.  This  was  said  to  be  two  days'  march  from  the 
Portuguese  post  of  Nana  Eandundu,  camp  being  made  en  roiUe  on 
the  Luachi,  an  affluent  of  the  Zambezi.  On  the  30th  it  was  found  that 
the  Lulua,  now  a  mere  thread  of  water,  came  from  the  north-east,  and 
that  its  source  was  not  on  the  main  divide.  It  was  decided,  therefore, 
to  leave  the  river  and  proceed  eastward,  the  water-parting  being  soon 
reached  once  more.  The  courses  of  the  streams  were  clearly  marked  by 
strips  of  gallery  forest,  and  were  always  assigned  by  the  guideSy  without 
the  least  hesitation,  to  one  or  the  other  of  the  two  basins. 

On  October  2  we  went  north-east  and  crossed  the  Luashi  (not  to  be 
confounded  with  the  Luachi  mentioned  above),  which  we  found  to  flow 
from  east  to  west,  like  the  Lulua.  Its  bed  was  strewn  with  blocks  of 
granite,  which  also  appeared  in  the  form  of  huge  domes,  the  country 
becoming  somewhat  moi'e  broken.  Our  path  now  seemed  to  bend  too 
much  to  the  north;  we  therefore  re-crossed  the  Luashi  and  held  on 
towards  the  east-south-east,  until  we  reached  a  stream  flowing  firom 
north  to  south,  whioh  proved  to  be  the  Kaluila  (Zambezi  basin). 
Following  this  up,  we  reached  its  source  and  climbed  a  well-marked 
glacis,  coming  to  a  veritable  hydrographical  knot,  whence  the  waters  of 
three  important  basins,  the  Eassai,  Zambezi,  and  Lualaba,  can  be  seen  at 
once.  On  October  6  we  reached  the  Lukuleshi,  the  sources  of  which 
I  proposed  to  examine.  It  flowed  in  a  deep  depression  with  steep  sides, 
and,  where  crossed  by  a  native  bridge,  had  a  width  of  about  8  yards, 
with  a  depth  of  3  feet.  On  the  8th  we  ascended  its  course  for  a  time, 
afterwards  crossing  it  and  proceeding  over  a  broken  country,  which 
rose  gradually  to  the  extent  of  350  feet.  The  geological  formation 
consisted  at  first  of  soft  horizontal  sandstone,  then  of  bard  sandstones, 
forming  a  wall  of  rocks  sometimes  70  feet  high,  and  lastly  of  greenish 
schists,  limonites,  and  rolled  quartz  boulders.  On  the  9th  the  route  was 
continued  up  the  left  bank  of  the  Lukuleshi,  which  was  bordered  by 
a  steep  cliff  furrowed  by  deep  gullies,  the  bottoms  of  which  were  formed 
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by  a  narrow  atrip  of  sponge.  The  soaroe  of  the  river  lay  in  ft  smftU 
Bpongy  meadow,  ioto  the  enrrace  of  which  the  feet  aauk,  cftueing  the 
water  to  well  up  from  below.  The  altitude  at  the  eonroe  of  the  Lnkuleshi 
was  5085  feet,  and  the  poiition  11°  24'  3"-71  8.  lat.,  24"  27'  0"-85  E.  long. 
Towards  the  west  the  oonntry  rises  into  a  ridge,  by  DrosBing  which  we 
■bonld  have  oome  to  the  Bonroes  of  the  Zambezi  (Jambeji),  which  are 
quite  close.  Continaing  our  march  on  the  10th,  we  ascended  rapidly 
over  ground  oomposed  of  Bohista  and  hard  qoartzitee,  until  we  gained  an 
extensive  view  soathward  over  the  upper  basin  of  the  Zambezi.  A  blue 
rising  ground  seemed  to  ooonpy  the  far  southern  horizon,  the  inter- 
mediate area  forming  a  widely  nndnlating  wooded  country. 


CroBsing  the  divide  for  the  ninth  time,  we  found,  400  feet  below  the 
on«t,  the  Lnakera,  a  fine  stream  whioh  oomes  from  the  west-soutb- 
^wt,  and,  turning  south,  joins  the  Lnnga,  one  of  the  great  feedera  of 
the  Zambezi.  It  is  interestiag  to  note  that,  in  the  first  part  of  their 
■Wiuse,  the  Lukuleshi  and  Lnakera  flow  parallel  to  each  other  and  to 
toe  divide,  here  formed  by  a  well-marked  ridge,  whioh  is  but  slightly 
"'nowed  by  brooks  on  either  side.  This  parallelism  between  the 
l^Uioipal  streams  of  the  two  basins  near  their  sources  had  already  been 
'^^eral  times  noticed  ;  the  most  striking  example  being  supplied  by  the 
^iIqs  and  its  tributary  the  Luashi,  both  of  whioh  have  their  sources 
^  the  north  away  from  the  main  divide.     In  the  west  the  Eaasai 
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likewiue  flows  at  first  parallel  to  the  divide,  and  in  the  east  the  Lnalaba 
begins  by  flowing  from  east  to  west  before  taking  its  normal  northerly 
direetioD.  The  Lunga  also,  found  by  M.  Queatianx,  on  descending  the 
Luakera  to  the  oonflaenoe,  to  be  a  large  stream  15  to  20  yards  wide,  has 
in  its  npper  oourse  a  similar  parallel  direction. 

The  source  of  the  Lubudi  was  our  goal  on  October  19.  Crossing 
the  water-parting,  we  found  that  both  the  aspect  of  the  country  and 
the  flora  changed  suddenly,  the  spongy  meadows  and  sandy  plains 
giving  place  to  clays  and  vertically  bedded  schists,  etc.,  while  edible  figs 
and  wild  vines  made  their  appearance.  The  divide,  thoroughly  well 
marked  as  usual,  had  here  an  altitude  of  about  4750  feet,  and  the  sonroe 
of  the  Lubudi  lay  half  a  mile  to  the  west  of  the  path.  On  the  20ih 
we  left  the  Lubudi,  the  immediate  banks  of  which  are  very  ragged, 
and  entered  the  basin  of  the  Lufupa,  passing  first  over  a  broken  oonntxy 
with  clear  rapid  streams  overhung  by  galleries  of  foliage,  amongst 
which  bamboos  and  euphorbias  abounded.  On  the  line  separating  the 
two  streams  we  came  once  more  to  the  sandy  plains  and  streams 
with  spongy  banks,  characteristic  of  the  line  of  the  trade  route,  though 
we  were  now  far  away  from  this.  From  the  source  of  the  Lufupa, 
which  lay  in  a  vast  basin  surrounded  by  hills,  we  proceeded  eastward, 
crossing  and  re-crossing  the  divide  and  reaching  .the  western  extremity 
of  the  basin  of  the  Lualaba  proper.  The  beds  of  the  streams  passed  en 
route  were  absolutely  dry,  although  the  rains  had  now  been  with  us  for 
a  month,  and  it  was  only  by  digging  holes  that  we  obtained  some  bad 
water  of  a  yellowish  colour. 

We  now  turned  off  towards  the  south,  with  the  intention  of  reaching 
the  source  of  the  Pemba,  shown  on  existing  maps  as  a  left-bank  tributary 
of  the  Lualaba,  coming  from  a  long  distance  in  this  direction.  After 
7  or  8  miles  we  crossed  the  narrow  valley  of  the  Lufunfu,  and,  con- 
tinuing our  southerly  course  on  the  25th  through  an  uninhabited 
wilderness,  in  spite  of  the  opposition  of  the  guides,  crossed  the  Mufwa 
before  camping  in  11"  30'  13"-37  S.,  25"^  34'  17"-41  E.  The  country  was 
broken,  and  consisted  at  first  of  siliceous  rocks  impregnated  with  oxide 
of  iron,  afterwards  of  reddish  schists,  bedded  vertically,  which  further 
on  were  traversed  by  veins  of  iron  ore  partially  crystallized.  Having 
reached  the  Muyafunshi  on  the  26th,  I  considered  that  we  might 
have  wandered  too  far  from  the  divide,  and  therefore  changed  our  course 
for  the  west-north-west,  pitching  camp  on  a  large  outcrop  of  quartzite 
overlying  a  mass  of  foliated  iron  ore.  The  following  day  we  passed 
near  the  sources  of  the  Lufunfu,  and  crossed  the  divide  for  the  fifteenth 
time,  camping  at  an  altitude  of  5250  feet.  To  the  east  of  our  camp  the 
country  rose  rapidly,  while  to  the  west  we  looked  over  a  vast  wooded 
plain,  through  which  flowed  the  Lunga.  The  source  of  this  river,  a 
welling  spring  of  clear  water  at  the  bottom  of  a  semicircular  depres-' 
sion,  was  reached  on  the  28th,  and  from  it  the  sourco  of  the  Eapombo, 
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at  B  diBtanoe  of  2  miles  to  the  BODtb,  the  interval  being  ooonpied  by  a 
domo-Hhaped  riaiDg  ground,  which  marked  the  divide  as  clearly  kb  a 
aharp  ridge  woald  have  done.  On  the  29th,  the  roate  led  sonth  and 
eut  aoroee  a  half-wooded  even  oonntrj ;  but  on  the  30th  tlie  many 
itteama  oroBsed  flowed  at  the  bottom  of  well-marked  depreesionB.  Very 
hard  silioeons  aohUta,  of  a  bluish-grey  colour,  were  seen  on  the  banks 
udin  the  bed  of  the  first  of  these,  the  Kamalenge.  Most  of  the  streams 
flowed  either  to  the  Muyafnushi,  or  the  Mnalaba,  both  of  which 
CiVffiLtually  enter  the  Lualaba.  The  Mnalaba  having  been  reached, 
ouQp  was  pitched  on  the  banks  of  a  fine  lakelet  withoat  outlet,  named 
IWpero,  in  order  to  permit  M.  Qnestiani  to  visit  the  soaroe  of  the  river 
m  the  following  day. 

This  day's  march  had  been  particularly  interesting  for  the  foIlowiDg 
iBitoiu.  Speaking  of  the  aonxoes  of  the  Lualaba,  M.  Comet  had  called 
"^^tion  to  the  disorepanoy  existing  between  his  own  survey  and  that 
**  Qtpello  and  Ivens,  whioh  led  him  to  oonelade  that  the  Lualaba  of 
"'^K  travellers  was  really  the  upper  oonrse  of  the  Lubudi.  Their  route 
*Ppean  to  have  followed  the  divide,  and,  if  so,  must  have  coincided 
*iQi  our  own.  Yet  on  transferring  our  itinerary  to  their  map,  an 
Pomona  difference  is  seen  to  exist  between  the  two  rontea.  Now, 
^pello  and  Ivens  need  only  a  sextant,  the  defects  of  which,  eapeoially 
">r  the  determination  of  longitudes,  have  lieen  insisted  on  by  such 
*ritera  as  Delporte,  the  first  observer  to  carry  out  accurate  geodetic 
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obMrvatioa§  of  the  Coogo.  For  our  Bnrvey  we  nwd  a  meridiaa  oirole, 
ooDitrncted  aooording  to  his  eaggeations,  and  threo  geodetio  points  of 
tfae  first  order  were  fixed  by  na  on  the  line  of  the  water-pArting  by  the 
method  of  lunar  onlminatioDa,  so  that  there  ooald  be  no  oomparison 
between  onr  results  and  those  of  Gapello  and  Iven«.  If  the  longi* 
tudes]  of  these  travellers  are  oorreoted,  we  find  that  their  Lnalaba  and 
Eisora  may  quite  well  be  the  Mnalaba  and  its  affluent  the  Eisora  seen 
by  US  on  the  30th,  though  the  latter  is  a  left-banlc,  not  a  right-bank, 
affluent.  In  any  case  the  Lualaba  of  Oapello  and  Ivens  oannot  be  the 
Lnbudi,  the  sonroes  of  which  were  seen  by  ua  in  21°  fi7'  K 

Besuming  our  journey  on  Xovember  2,  we  entered  the  wide  bare 
valley  of  Ji^wundti,  bounded  to  the  south  by  a  slight  rising  ground 
beyond  which  rose  the  peaka  of  Maknyu  and  Milnnga.  Here  the  divide 
was  twioe  crossed,  a  careful  examination  of  the  valley  (where  we  stayed 
for  Bomo  time  in  order  to  determine  the  longitude  by  lunar  onlmina- 
tiona)  showing  that  no  oonnection  exists  between  the  watera  of  the  two 
basins.  Daring  our  halt,  the  sonroes  of  the  Pemba  were  visited  by  H. 
Miohd,  and  found  to  lie  a  degree  farther  north  than  has  hitherto  bean 
shown  on  our  maps.  On  the  17th  we  traversed  a  kind  of  platsan, 
with  a  glacis  facing  aouth.  It  was  covered  with  a  thin  undergrowth, 
more  luxuriant  in  places,  the  soil  being  generally  good.  The  only 
geologioal  formations  visible  were  limestones,  which  continued  to  show 
n  north-and -south  strike,  and  were  strongly  tilted  towards  the  east. 
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Towards  tlie  ead  of  the  march  §maU  hexagonal  priBme  of  marcaasite 
(white  pyritea)  and  of  biotito  were  observed.  On  the  18th  we 
reached  the  Kalnlwa  peak,  where  we  linked  oar  snrvey  with  that  of 
M.  Comet.  During  the  first  part  of  the  route  the  limestone  was 
hollowed  into  basins,  in  whioh  the  water  acoamulates  after  rain ;  but 
later  on  streams  were  seen  flowing  to  the  Lnalaba,  the  conntry  be- 
coming very  broken.  From  the  Ealulwa  peak  we  sighted  a  double  peak 
towards  the  east-sonth-east,  named  Ditemba,  towards  whioh  we  marohed 
on  the  19th,  acroBS  an  nndnlating  conntry.  Almost  everywhere 
there  was  a  rioh  red  soil,  whioh  supported  a  vegetation  no  IoD|;er 
itoDted  as  heretofore,  thongh  still  somewhat  soattered. 


THE    LUALABl-OOHOO. 


The  Bonroes  of  the  Ditemha  and  Mutanda  were  visited  on  the  20th 
and  21flt.  The  latter,  whioh  flows  in  a  steep-sided  valley,  is  an  afflneot 
of  tite  Loenge,  one  of  the  main  feeders  of  the  Zambezi.  The  ronte  led 
ftnmgfa  an  uninhabited  wilderness,  the  snrface  being  oharaoterized  on 
tha  Slit  by  great  regularity.  A  white  qnartz,  limonite,  and  a 
graaniah  eruptive  rook  were  the  geological  formations  noticed.  On 
dia  32nd  we  went  south,  leaving  to  the  north  the  Mosofi  peak,  to 
tka  ■OQioes  of  the  river  of  the  same  name,  whence  the  rente  tnmed 
WCttiWMd  to  a  spongy  depression  oontaining  the  source  of  the  Mitutu, 
*  tAmtuy  of  the  Lnalaba.  The  amount  of  water  supplied  by  the 
ipongeB  ifl  very  remarkable,  for  at  a  distance  of  less  than  2  miles  from 
iti  origin  we  had  found  a  rapid  stream  4  yards  wide  and  2  to  3  feet 
Asep.     After  passing  the  Mntobwe,  which  flows  in  a  deep  valley  to  the 
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Lnfira,  we  reached  a  wide  grassy  plain,  somewhat  below  the  general 
level,  which  gives  birth  to  the  Lualaba.  It  differs  in  character  from 
the  spongy  plains  so  often  seen,  being  in  great  part  dry,  except 
after  heavy  rains.  We  camped  at  an  approximate  altitude  of  5000 
feet  in  11°  45'  29''-01  S.,  26°  32'  17"-17  E. 

On  the  2drd  M.  Questiaux  descended  the  Lnalaba  for  some  10 
miles.  The  grassy  plain  on  which  our  camp  was  pitched  mns  north 
for  2  miles,  and  then  makes  a  bend  to  the  west.  The  stream  first 
acquires  a  definite  bed  a  mile  and  a  quarter  below  the  camp,  where 
it  is  sunk  about  2  feet  below  the  plain,  is  3  feet  wide,  1^  feet  deep,  and 
runs  with  a  brisk  and  clear  current.  At  the  lowest  point  reached  by 
M.  Questiaux,  below  the  embouchures  of  the  Mitutu  and  Musofi,  it  had 
widened  to  20  feet,  with  a  depth  of  2  feet.  The  meadow  through  which 
it  flows  has  a  width  of  from  200  to  750  yards,  and  is  spongy  in  places. 
It  is  bordered  by  gently  rising  wooded  hills,  30  to  50  feet  above  the 
bottom  of  the  narrow  valley.  From  the  fact  of  our  having  crossed  a 
stream  belonging  to  the  Lufira  basin  before  reaching  the  sources  of  the 
Lualaba,  it  will  be  seen  that  the  latter  do  n6t  lie  on  the  Congo-Zambezi 
water-parting,  from  which  some  of  its  left-bank  tributaries  take  their 
rise.  Our  guides  declared  that  all  they  could  now  do  was  to  take  us  to 
the  chief  Eichaba  on  the  Mwemwashi,  an  affluent  of  the  Lufira,  and  I 
decided  to  let  them  do  this,  planning  to  pay  a  visit  to  the  sources  of  the 
Lufira  from  the  chiefs  village.  This  was  reached  on  the  25th,  the  route 
having  led  north-east  over  a  very  broken  country.  The  Mwemwashi, 
a  mile  east  of  which  the  chiefs  village  was  placed,  proved,  contrary  to 
expectation,  to  be  a  right-bank  tributary  of  the  Lufira,  which  lay 
entirely  north  of  our  route.  It,  in  fact,  bends  to  the  west  in  its  upper 
course,  and  its  sources  lie  some  distance  north  of  those  of  the  Lualaba. 

The  Mwemwashi  was  a  large  stream,  and  was  said  to  come  from  a 
long  way  south.  I  therefore  resolved  to  make  its  sources  my  objective, 
although  the  country  in  this  direction  was  said  to  be  absolutely 
deserted.  Leaving  the  bulk  of  the  caravan  at  Eichaba's,  I  started  south 
with  a  light  column.  The  river  runs  in  a  narrow  valley,  which  became 
deeper  as  we  proceeded,  the  uninterrupted  succession  of  ravines  by 
which  the  valley-sides  were  furrowed  rendering  the  march  very  trying. 
Crossing  the  river  at  a  point  where  its  width  was  from  4  to  6  yards 
wide,  and  striking  due  south  across  what  appeared  to  be  a  bend  of 
the  stream,  we  again  reached  it  on  December  1,  after  traversing  an 
exceedingly  uneven  country.  Climbing  the  further  side  of  the  gorge, 
we  continued  south  by  good  elephant  tracks,  and  reached  a  hill  of 
magnetic  schist,  which  influenced  the  compass.  It  was  formed  of  huge 
masses  of  rock  falling  precipitoiisly  towards  the  south.  Descending  by 
a  sort  of  giant's  staircase,  we  found  ourselves  on  a  low  plain  enlivened  by 
a  herd  of  twenty-five  zebras,  but  without  a  trace  of  human  beings  apart 
from  a  deserted  hunting  shelter.     We  wished  to  camp,  but,  finding  no 
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water,  were  oompelled  to  make  a  circuit,  which  brought  ua  to  the  souroee 

of  the  Mwemwaahi,  in  11=  r>8'  23"'66  S.,  26=  53'  51"-33  E.,  the  altitude 
being  ahout  4900  feet.  On  Decomber  3  M.  QiieBtiaui  pushed  south, 
and  after  5  miles  reached  the  Bouroes  of  a  stream  flowing  south,  whtoh 
he  followed  for  2  or  3  miles.  The  water-parting  had  therefore  been 
croeeed  for  the  twenty-third  time,  and  once  again  at  a  point  where  any 
oommingling  of  the  waters  of  the  two  basins  would  be  an  impossibility. 
Here  onr  work  ended,  as  far  as  the  examination  of  the  water-parting 
was  concerned.  Conscientiously  as  it  was  carried  out,  it  is  still  far 
from  complete,  and  could  with  advantage  be  taken  up  afresh  by  u 
subsequent  traveller  visiting  the  region  six  months  earlier  in  the  year, 
so  as  to  le&ru  the  hydrographio  conditions  at  two  entirely  different 
seasons.  Nevertheless,  we  trust  that  we  have  established  a  certain 
number  of  fixed  points  in  regard  both  to  our  notions  respecting  the 
water-parting  and  to  its  mapping.  Such  points  are  deflnite  gains  to 
knowledge,  and  not  the  vague  suppositions  which  must  in  time  be 
swept  away. 
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By  Captain  P.  H.  FAWCETT,  R.Q.A. 
Althooqb  breaking  no  new  ground  of  exploration,  the  accompanying 
tOHte-map  may  be  of  some  interoBt  to  travellers  in  Morocco.  A  few 
latitudes  appear  to  have  been  previously  observed,  but  no  reliable 
computation  of  longitude,  partly  because  of  the  difficulty  attending 
exploration  in  most  parts  of  the  country,  and  partly  because  the  enter- 
prising travellers,  who  from  time  to  time  have  mapped  routes,  have 
unfortunately  not  been  versed  in  the  methods  of  scientific  surveying. 
There  is,  therefore,  no  point  in  the  interior  of  Morocco  which  has  been 
reliably  determined  for  longitude,  and  the  result  is  that  all  existing 
maps  of  the  country  are  merely  a  compilation  of  estimated  distances, 
supposition,  and  native  information.  European  travellers  in  the  oountry 
know  how  little  the  maps  can  bo  relied  upon.  On  this  particular 
journey  (1901J,  which  was  a  short  and  simple  one,  the  observations  for 
longitude  were  doubly  checked,  firstly  by  the  triangular  nature  of  the 
journey,  which  commenced  and  ended  at  fixed  points  on  the  coast ;  and 
secondly  by  the  route  from  Mogador,  almost  due  east,  being  followed 
by  that  to  Mazaghan,  almost  magnetic  north.  All  observations  were 
taken  with  a  0-inch  sextant  and  folding-roof  artificial  horizon.  The 
watches  used  for  the  determination  of  the  longitudes  were  two  in  num- 
ber, and  were  checked  at  Slogador  and  Masaghan.  They  were  rated 
at  both  these  places,  as  well  as  at  Morocco  cily,  and  the  daily  rate  of 
the  best  watch,  a  very  fine  half-chronometer,  worked  eut  at  precisely 
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the  same  at  all  three  points,  namely,  2*093  seconds  gaining ;  and,  as 
a  matter  of  interest,  retained  this  rating  within  y^  part  of  a  second 
until  November  18,  when  it  was  last  cheeked;  which  record,  as  the 
watch  was  kept  swathed  in  cotton-wool  and  clothing  daring  the  journey 
by  mule  to  and  from  Morocco  city,  and  was  worn  on  a  chain  from 
October  26,  is  a  singularly  good  example  of  what  a  watch  can  do. 

Unfortunately,  owing  to  limitation  of  baggage,  and  doubts  as  to 
the  advisability  of  carrying  too  many  surveying  instruments,  a  telescope 
was  left  behind,  thus  precluding  the  observation  of  an  occultation, 
a  useful  check.  The  nights  at  Morocco  city,  however,  were,  as  it 
happened,  cloudy,  and  the  observation  might  have  been  impossible. 

Civilization  has  sufficiently  penetrated  Morocco  for  the  routes  from 
the  coast  to  both  Fez  and  Morocco  city  to  be  safely  and  frequently 
traversed  by  Europeans.  Tangier,  Tetuan,  Oujda,  Fez,  Mequinez,  and 
Babat,  are  about  the  limit  of  safety  in  the  north ;  although  there  are 
stories  of  Grerman  naturalists  who,  without  escort,  have  traversed  the 
whole  Atlas  range.  Beyond  the  safe  routes,  however,  some  sort  of 
Moorish  disguise  is  considered  necessary,  and  even  then  the  journey  is 
attended  with  very  great  risk. 

From  Morocco  city  a  foreigner  can  proceed  safely  north,  south,  or 
east,  until  such  time  as  he  is  stopped.  The  chance  of  murdering  a 
European  in  order  to  thrust  the  blame  on  neighbours  is  a  sore  tempta- 
tion in  a  country  where  the  tribes  are  at  perpetual  enmity  with  one 
another,  and  the  Government  has  a  limited  radius  of  controL  Animals, 
or  loot,  alone  are  an  attraction.  However,  the  friendly  tribe  in  whose 
territory  the  traveller  has  received  protection,  know  too  much  to  permit 
an  advance — even  if  Moorish  officialdom  has  not  given  a  hint  to  that 
effect — if  there  is  any  risk,  knowing  full  well  that  their  villages  and 
property  are  the  probable  price  exacted  as  punishment  for  any  mishap. 
A  great  deal  of  useful  information  remains,  however,  to  be  acquired  in 
the  safer  districts. 

The  journey  to  Moroooo  city  itself  is  not  uninteresting;  and  the 
city  is  well  worth  a  visit,  if  only  to  gain  an  impression  of  life  as  it  was 
a  thousand  years  ago  amongst  these  people.  From  Mogador  the  route 
passes  over  sand-hills  and  through  Argan  forest  into  a  region  of  valley 
and  undulating  hills  until  Tirbzan  is  reached,  from  which  it  crosses  a 
succession  of  cultivated  plains  to  Morocco  city.  Shooting  is  excellent 
all  the  way,  the  country  teeming  with  partridges,  sand-grouse,  and 
hares.  During  the  rains  the  plains  are  said  to  be  prolific  in  wild-bird 
life  of  all  descriptions ;  but  travelling  at  this  time  of  the  year,  when 
rivers  are  sometimes  impassable  and  the  plains  quagmires,  is  fraught 
with  a  certain  amount  of  discomfort.  After  leaving  Tirbzan  the  snow- 
clad  peaks  of  the  Atlas  come  into  view,  rising  majestically  some  50 
miles  to  the  east  and  south-east.  The  Atlas  range  forms  the  chief 
feature  of  the  picturesque  plain  of  Morocco,  and  is  chiefly  responsible 
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for  the  climate  of  that  interesting  oity.  Gundaffi  to  the  south-west, 
Iglowi  about  south,  and  Jebel  Ayashin  about  south-east,  are  the  most 
prominent  peaks.  The  two  former  are  open  to  travellers;  but  Jebel 
Ayashin  lies  in  dangerous  country.  The  plain  of  Morocco  has  a  height 
above  the  sea  of  aboat  1500  feet. 

All  the  heights  on  the  route-map  were  obtained  by  aneroid  barometer. 
As  they  were  worked  up  carefully  from  Mogador,  and  checked  back 
without  any  apparent  discrepancy  to  sea-level  at  Mazaghan,  it  is 
presumable  the  record  is  correct  within  a  reasonably  narrow  margin. 
From  Morocco  city  to  Mazaghan  the  route  rises  to  the  Jebelet  hills, 
and,  except  for  a  slight  recovery  at  the  Jebel  Akhdar,  falls  gradually 
over  a  succession  of  open  and  fertile  plains  to  the  coast.  There  appears 
to  be  no  other  name  amongst  the  natives  for  the  Jebelet  hills  except 
Jebelet.  This  means  *'  hills,"  and  presumably  applies  in  a  similar  way 
to  our  frequent  appellation  of  *'  the  mountain."  The  highest  point  is 
3268  feet  above  sea-level,  and  from  this  point  a  most  magnificent  view 
all  round  the  compass  is  obtained.  An  interesting  feature  of  the  route 
is  the  old  Portuguese  fort  of  Gurrundu,  a  ruin  standing  on  a  command- 
ing hill  in  the  Jebel  Akhdar,  and  which  lends  its  name  to  the  locality. 
Another  similar  ruin  exists  at  EI  M'Til,  on  a  hill  known  as  Jebel  Luxaia. 
Both  these  old  forts,  relics  of  Portuguese  enterprise,  have  a  number  of 
subterranean  passages  and  chambers  hewn  in  the  soft  sandstone  rock — 
places  of  refuge,  probably,  against  Moorish  attack.  Those  at  Gurrundu 
are  still  open  to  an  acrobatic  visitor,  but  at  El  M'Til  time  and  weather 
have  combined  to  leave  only  few  traces.  Nearer  the  coast  the  number 
of  exceedingly  deep  wells  are  somewhat  of  a  curiosity.  All  these  wells 
reach  sea-level  for  their  water,  and  the  deepest  plumb  over  300  feet  to 
the  surface  of  the  water.  It  is  said  that  one  is  in  existence  with  a 
depth  of  600  feet.  When  it  is  considered  that  all  of  them  have  a 
diameter  of  only  about  3  feet,  and  were  ascended  and  descended  by 
means  of  notches  cut  in  the  side,  their  construction  is  no  small  feat. 
The  wells  are  absolutely  plumb,  and  were  dug  by  an  enterprising  man 
from  the  Sus,  some  fifty  years  ago,  who  was  clever  enough  to  make  a 
small  fortune  on  the  assumption  that  water  must  exist  when  sea-level 
^as  reached.  The  villagers  still  have  a  profound  veneration  for  the 
inan  who  could  tell  that  water  could  be  found  at  such  a  depth. 

On  both  routes  a  considerable  quantity  of  iron  was  noticeable,  par- 
ticularly on  that  from  Mogador,  and  in  the  Jebelet  hills.  A  compass  iu 
tile  latter  is  almost  useless.  The  plains  are  covered  with  small  stones, 
^Mefly  flints,  and  water- worn ;  and  there  are  extensive  outcrops  of 
^^oziglomerate,  which  point  to  the  existence  of  lakes  or  large  rivers  at 
■<^Dae  remote  period. 

Marine  shells  are  found  in  the  hills  at  El  M'Til. 

As  a  country  full  of  valuable  mineral  resources,  Morocco  is  probably 
^^tly  overrated  like  most  other  comparatively  little-known   places. 
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The  inacoessibility  of  the  Atlas,  and  the  greater  part  of  the  oountry 
generally,  is  probably  responsible  for  the  presamption.  Gk>ld  is  panned 
in  very  small  quantities  from  the  streams  in  the  Sns  and  Draa  districts, 
and  oopper  is  worked  at  Tamdant.  Bnmour  has  it  that  a  Yaluable 
gold-mine  is  worked  in  the  neighbourhood  of  Gundaffi,  but  Europeans 
who  know  the  country,  and  the  people,  are  very  sceptical.  Mining  con- 
cessions are  extremely  unlikely  to  be  granted  as  long  as  the  present 
sultan  is  in  power.  The  real  value  of  the  country  lies  in  agricultural 
development  It  is  the  potential  granary  of  Europe.  It  is  a  singular 
anachronism  that,  with  great  possibilities,  such  a  lack  of  civilization 
should  exist  in  close  proximity  to  Europe,  and  that  actually  on  the 
Mediterranean  coast,  virtually  in  view  of  Gibraltar  and  Tangier,  should 
exist  strips  of  country  into  which  it  would  probably  cost  a  European 
his  life  to  penetrate.  And  yet  such  is  the  case  in  this  twentieth  century 
of  civilization  and  progress,  thanks  chiefly  to  international  jealousies. 
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In  a  paper  published  Id  the  Annalefi  der  Pkysik,  1901,  vol.  iii.  pp.  459-180  (trans* 
lation  in  Monthly  Weather  Beview^  April  and  July,  1901 ;  abstract  in  Meteor ologitehe 
Zeitachrift,  July,  1901),  Prof.  E.  Pockels,  of  Dresden,  makes  a  very  important  con- 
tribution to  the  theory  of  the  formation  of  precipitation  on  mountain  slopes.  Ever 
since  it  has  been  recognized  that  the  principal  cause  of  the  condensation  of  vapour 
in  the  atmosphere  is  the  adiabatic  cooling  of  ascending  air,  the  direction  in  which 
an  explanation  of  the  increased  rainfall  on  the  weather  side  of  a  mountain  range 
must  be  looked  for  has  been  sufficiently  obvious,  but  except  in  the  case  of  the 
stratum  of  air  actually  in  contact  with  the  slope,  of  which  the  rate  of  ascent  is 
directly  known,  no  attempt  has  been  made  to  solve  the  difficult  quantitative  problem. 
Prof.  Pockels  makes  a  series  of  assumptions  which,  although  seldom  or  never  fully 
rdalizcd  in  practice,  sets  forth  a  typical  case  capable  of  mathematical  treatment, 
and  sufficiently  approximating  to  actual  conditious  to  afford  valuable  goidaoce  in 
discussing  s})ecial  conditions.  The  assumptions  are  six  in  number,  and  are  as 
follows :  (1)  the  current  of  air  must  be  steady ;  (2)  it  must  be  continuous  and 
free  from  whirls ;  (8)  it  must  flow  everywhere  parallel  to  a  definite  vertical  plane, 
and  consequently  depend  only  on  the  vertical  co-ordinate  (y),  and  one  horisontal 
co-ordinate  (a;) ;  (4)  the  internal  friction,  as  well  as  the  external  (or  that  due  to 
the  Karth*s  surface),  may  be  neglected ;  (5)  at  great  heights  there  must  prevail  a 
purely  horizontal  current  of  constant  velocity.  As  to  the  configuration  of  the 
ground,  it  is  assumed,  in  accordance  with  (3),  that  the  profile  curves  are  identical 
in  all  vertical  planes  that  are  parallel  to  the  plane  of  xy ;  (6)  the  surface  profile 
i«  aisumed  to  b3  periodic,  i,e,  a  series  of  similar  ranges  of  mountains.  Prof.  Pockels 
first  attacks  the  hydroiynamio  problem  of  the  movement  of  the  air  over  a  rigid  surfaoe 
of  given  shape.  Forming  and  integrating  the  differential  equation  of  the  stream 
linoji,  he  obtains  two  quantities  which  appear  as  parameters  that  can  be  chosen  at 
will,  the  one  representing  the  altitude  of,  and  the  second  the  horizontal  distance 
botwoeii,  the  mountain  lidges.  As  a  first  example,  a  profile  curve  obtained  by  a 
Fourier  series  is  chosen,  which  corresponds  as  closely  as  possible  to  a  fiat,  broad 
valley  and  a  plateau-like  mountain  range,  and  gives  nearly  the  same  conditions  on 
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tbe  slupeH  o[  a  niouutaio  bb  if  it  nere  struck  by  a  tiairorm  horizoulal  curreuC  uf  ur ; 
iu  this  DUi-ve  A,  the  liialanco  between  two  rsDgea  ia  80  kilumetrcB  (3T'2  miles),  anil 
the  difference  in  altitude  b3t»eea  the  centre  of  Che  valley  and  tbe  centra  oC  the 
mountain  900  metrej  (2!)53  feet),  while  tbe  ascending  gcadient  is  nearly  all  con- 
fined within  10  kilomelres  of  horizontal  distance. 

In  order  to  ioTeetigitte  Ibe  condensation  of  aqaeouB  vapour  which  occurs,  tbe 
aaguniption  ia  made  that  tbe  ascending  mass  of  air  experiences  an  adiabatic  change 
of  condition,  and  tbat  adiabatic  equilibrium  preraiU  in  the  horizontal  current  of 
ur  approaching  the  slope ;  the  air  tbeiefore  becomes  saturated  at  a  certain  altitude, 
which  can  be  computed  from  the  temperature  and  humidity  itt  the  surface  of  tbe 
valley.  Hence  tbe  amount  of  vapour  condensed  over  unit  area  in  unit  time  between 
given  altitudes  can  be  calculated,  and  if  it  is  assumed  that  the  condensed  water 
falls  vertically  downward,  thia  represents  the  precipitation  on  a  given  pirt  of  the 
slope.  Pfof.  Pockels  givts  tbe  rollowing  results  of  a  particular  case  for  the  profile 
already  described.  The  current  of  air  striking  tbe  mountun  has  a  pressure  of 
7G0  mm.,  temperature  20°  C,  and  humidity  tl-O  grammes  of  water  per  kilogramme 
of  air ;  tbe  upper  limit  of  the  clouds  is  assumed  to  be  &000  metres.  Then,  using 
HertE's  diagram,  the  lower  limit  of  cloud  is  at  an  altitude  of  950  metres  above  tbe 
bottom  of  the  valley,  or  SO  metres  above  the  summit  of  the  mountain,  an  altitude 
wbers  tbe  temperature  is  11°  C.  At  5000  metres  the  temperature  has  sunk  to 
-IS'^6  C.,  and  the  humidity  to  2-5  grms.,  and  the  temperature  of  0°  C.  is  reached 
at  3000  metres.  Tbe  values  of  tbe  precipitation  obtained  for  a  current  having  a 
mean  horizontal  of  1  metre  per  second  (2*24  miles  an  hour)  are,  if  the  origin  (ic=0) 
be  at  the  middle  of  the  slope — 
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The  predpitatjon  is  found  to  be  heaviest  abont  the  middle  of  the  slope  of  the  moun- 
tain, where  that  slope  is  steepest,  and  for  the  very  moderate  wind  velocity  of  7  metres 
per  second  (15'T  miles  an  h:iur),  it  amounts  to  as  much  as  12  mms.  [0-lT  inch)  par 
hour.  A  compattsoii  of  the  curve  of  precipitation  with  the  curve  of  the  mountain 
profile  shows  that,  although  the  greatest  precipitation  coincides  with  the  steepest 
I,  the  amount  of  precipitation  diminishes  more  slowly  toward  tbe  planes  of  the 
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valley  and  the  mountain  plateau  than  does  the  slope  of  the  ground.  The  effect  of 
a  mountain  slope  accordingly  makes  itself  felt  in  the  plain  in  front  of  that  slope 
and  heyond  the  summit — results  agreeing  with  actual  experience.  The  fact  that 
the  obseryed  maximum  precipitation  is  usually  more  towards  the  mountain  ridge 
is  doubtless  explained,  at  least  in  part,  by  the  horizontal  drifting  of  the  condensed 
water  by  the  current  of  air. 

Prof.  Pockels  next  discusses  the  case  where  the  lower  limit  of  cloud  is  not,  as  in 
that  just  dealt  with,  higher  than  the  summit  of  the  mountain.  Taking  now  the 
distance  between  ridgiea  (x)  as  24  kilometres,  and  the  bottom  of  the  valley  as  100 
metres  above  sea-level,  and  assuming  the  barometric  pressure  in  the  valley  as 
750  mm.,  temperature  23®  C,  humidity  10  grms.,  upper  cloud  limit,  4000  metres 
above  sea-level,  we  find  from  Hertz's  table  that  the  altitude  of  the  lower  cloud 
limit  is  1120  metres.  The  heights  and  amount  of  precipitation  obtuned  are  as 
follows,  for  a  current  of  1  metre  per  second : — 
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The  concluding  section  of  the  paper  deals  with  the  assumption  that  the  distri* 
bution  of  temperature  in  the  current  of  air  impinging  on  the  mountain  side  corre- 
sponds with  the  condition  of  indifferent  equilibrium,  an  assumption  which  the 
balloon  observations  of  Berson  and  Stiring  have  shown  to  be  not  usually  fulfilled. 
Employing  the  mean  values  deduced  from  the  balloon  observations  by  von  Beaold, 
a  series  of  lines  of  flow  is  computed,  and  the  altitudes  of  the  cloud  limits,  and 
amounts  of  total  condensation,  are  determined  for  summer  and  winter.  It  is  to 
be  noted  that  the  method  described  cannot  be  applied  in  computing  the  mean 
precipitation  for  a  given  interval  of  time  by  introducing  mean  values  of  tempera* 
ture  and  humidity. 
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VARIATIONS  IN  THE  LENGTH  OF  GLACIERS.* 

In  the  introduction  to  this  second  part  of  his  memoir  on  the  variation  in  the 
length  of  glaciers,  M.  Babot  gives  a  critical  discussion  of  papers  on  the  classifioa- 
tion  of  glacier  forms  which  have  appeared  since  the  first  part  was  published  in 
1897,  and  more  especially  those  of  Drygalski,  Bichter,  and  Russell  (Geographical 
Journal^  December,  1898).  The  bases  of  classification  are,  in  effect,  two.:  (A) 
according  to  the  intensity  of  glaciation ;  and  (B)  according  to  topographic  forms 
of  the  glaciation.  The  former  is  substantially  that  of  Drygalski,  and  the  latter 
that  of  Babot. 


»  •-  Lea  variations  de  longeur  dee  glaciers  dans  lea  regions  arctiques  et  boreales.*' 
Par  Charles  Babot.  Extrait  des  Archives  des  Scunoe*  phy9iq%ies  et  ntUurdUs^  1899  et 
1900. 
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A.  daMifioation  aooording  to  the  inteoBity  of  glaoiatioD. 

I.  Inland  Ice, — ^This  class  includes  the  inland  ice  of  Greenland,  the  ice-sheets 

of  North-East  Land  and  White  island  in  Spitsbergen,  of  Grant  Land  in 
the  North  American  archipelago,  and  probably  of  some  of  the  Iceland 
glaciers,  such  as  the  Yatnajokull  and  the  Myrdallsjaknll. 

II.  Highland  Ice  (Hochlandeis). 

1.  Local  ico-cap,  or  "plateau  gletscher."     Local  ice-cap  of  Disco  and 

Nugsuak,  in  Greenland,  seyeral  Iceland  glaciers,  Jostedalsbrae,  and 
part  of  the  Svartis  in  Norway. 

2.  Composite  glaciers  (Alpine-Noriregian).    Oxtinder  Sulitelma. 

3.  Alpine  glaciers,    (a)  Glaciers  properly  so  called ; 

(b)  **  piedmont"  glaciers  (Alaskan  type). 

B.  Classification  according  to  the  topographic  fiscies. 

L  Inland  Ice, — ^This  class  includes  all  glaciers  covering  plateaux,  or,  in  alpine 
regions,  those  attaining  such  intensity  that  the  rock  elevations  are  always 
entirely  covered  by  ice.  It  comprises  the  **  inland  ice "  and  the  *'  local 
ice-caps  *'  of  the  preceding  classification,  as  well  as  "  Ealotten-gletscher." 

II.  CompoHte  Glaciers, — ^The  Alpine  Norwegian. 

in.  Alpine  Glaciers.^  (a)  Glaciers  properly  so  called ; 

(h)  *'  piedmont "  glaciers  (Alaskan  type). 

While  accepting  Drygalski's  classification  as  logical,  M.  Rabot  points  out  that 
in  the  present  state  of  knowledge,  its  general  application  is  beset  with  difficulties. 
We  do  not  know,  for  example,  whether  the  movement  of  the  ice  in  the  Iceland 
sheets  is  dependent  on  the  relief  of  the  ground  surface  or  not 

The  main  part  of  M.  Rabot's  memoir  is  devoted  to  an  exhaustive  examination 
of  all  available  material  connected  with  the  glaciers  of  Spitsbergen,  Franz  Josef 
I^md,  and  Scandinavis.  The  examination  falls,  in  general,  into  two  parts,  the 
forms  and  distribution  of  the  land  ice,  and  the  variations  in  quantity,  as  indicated 
^J  the  length  and  volume  of  the  glaciers  or  otherwise,  which  have  taken  place 
within  historic  times.  With  regard  to  the  second  part,  the  conclusions  reached 
ve  three,  which  hold  good  equally  for  Greenland,  Iceland,  Jan  May  en,  Spitsbergen, 
^nmz  Joseph  Land,  and  Scandinavia.  (1)  Before  the  eighteenth  century  the 
Sl^ciers  were  much  less  widely  distributed  than  at  present,  and  this  minimum 
condition  had  continued  for  several  centuries.  (2)  During  the  eighteenth  and  the 
^t  few  years  of  the  nineteenth  centuries,  an  enormous  increase  occurred,  exceeding 
the  limits  of  a  simple  variation — the  glaciers  invaded  regions  which  they  had  never 
occupied  during  the  actual  period.  This  increase  was  general,  and  afifeoted  the 
whole  of  the  northern  hemisphere.  (3)  The  variations  during  the  nineteenth 
century  were  indefinite.  In  some  regions  a  considerable  augmentation  occurred, 
followed  by  a  slight  diminution,  while  in  others  the  glaciers,  after  remaioing  in 
*  condition  of  maximum  until  the  beginning  of  the  century,  suffered  a  slight 
oii&inution.  In  no  part  was  there  a  regression  comparable  to  that  observed  in 
^  Alpe  during  the  last  fifty  years. 

b  attempting  to  compare  the  mode  of  variation  of  the  glaciers  of  high  latitudes 
^^  that  of  the  Alpine  glaciers,  M.  Rabot  examines  his  results  in  relation  to  the 
^*^ee  propositions  laid  down  by  Forel :  (a)  The  law  of  long  periodicity,  variations 
^tinuing  for  periods  of  ten  or  twenty  years;  (b)  the  law  of  simultaneousness, 
^^tions  of  similar  sense  occurring  at  the  same  period  over  large  areas ;  (c)  the 
^w  of  variation  of  volume ;  changes  of  volume  of  ice,  as  distinct  from  changes 
of  form.  The  law  of  simultaneousness  is  found  to  hold  good  in  boreal  and  arctic 
'^ons,  but  that  of  long-period  variations  seems  inapplicable.  In  the  Alps 
Slacien  appear  to  advance  or  retreat  uninterruptedly  for  ten,  fifteen,  or  twenty 
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years,  but  in  high  latitudes  it  seems  that,  while  yariations  of  the  first  order  con- 
tinue for  a  long  period  of  time,  they  may  be  modified  or  reyersed  by  secondary 
yariations  during  that  time.  Seasonal  yariations  are  of  a  different  type  to  that 
obseryed,  for  example,  in  the  Bhone  glacier.  The  law  of  yariation  of  yolume  is, 
apparently  at  least,  not  yalid  in  high  latitudes,  as,  for  example,  in  the  case  of 
the  Booming  glacier,  which  Ghurwood  showed  to  be  adyanoing  at  a  time  when  the 
quantity  of  ice  in  the  upper  part  of  its  basin  was  diminishing.  In  a  final  section, 
M.  Rabot  compares  the  glacial  yariations  during  the  nineteenth  century  with  the 
yariations  of  climate  deduced  from  meteorological  records  by  Ekholm  and 
Willaume-Jantzen,  but  the  results  are  not  yery  conclusiye. 


REVIEWS. 
AFRICA. 

A  Gbeat  Sahaban  Journey.* 

The  preponderating  interest  in  the  Central  and  Western  Sahara  possessed  by 
Frauce  since  her  establishment  in  Algeria  has  hitherto  been  scarcely  matched  by 
the  share  contributed  by  French  trayellers  to  the  literature  of  that  region,  at  least 
so  far  as  great  records  of  exploration  are  concerned.  France  has  for  so  long  devoted 
her  efibrts  to  the  opening  of  commxmication  with  the  south  by  a  long-neglected 
route,  that  her  pioneers  haye  been  at  a  disadvantage  as  compared  with  the  travellers 
who,  from  Tripoli  as  a  base,  have  followed  the  more  frequented  caravan  roads. 
That  we  are  at  last  presented,  in  the  work  now  before  us,  with  the  narrative  of  a 
successful  trans-Saharan  journey  by  the  direct  southern  road  from  Algeria,  is  due 
to  the  indomitable  perseverance  of  the  man  who,  for  more  than  sixteen  years, 
devoted  his  whole  energies  to  the  opening  of  such  a  road.  M.  Foureau  has  during 
this  time  been  so  continuously  at  work  in  the  field,  that  he  has  found  little  time 
to  engage  in  literary  labours ;  but  now  that  his  work  is  done,  we  are  at  last  pre-> 
sented  vnth  a  worthy  record  of  the  last  and  greatest  achievement — ^the  journey 
from  Algeria  to  the  Congo  by  way  of  Lake  Chad. 

M.  Foureau's  book  is  intended  for  the  general  public,  and  does  not,  therefore, 
enter  into  a  discussion  of  the  scientific  results  of  the  journey,  which  will  form  the 
subject  of  a  separate  publication.    It  supplies,  in  the  form  of  a  daily  journal,  a  full 
account  of  the  events  of  the  march,  interspersed  vnth  abundant  details  on  the 
nature  of  the  country,  the  character  of  its  inhabitants,  their  mode  of  life,  political 
and  commercial  relations,  and  so  forth ;  combining  the  freshness  of  a  personal 
narrative  with  a  large  amount  of  new  information  on  some  of  the  least  known 
regions  of  the  Sahara.   An  excellent  idea  is  given,  both  by  the  descriptions  and  illus«> 
trations,  of  the  unusual  forms  of  surface  due  to  the  special  types  of  denudation  at 
work  in  the  desert.     Such  are  the  Agharghar  escarpment,  likened  by  the  traveller 
to  the  wall  of  a  town  of  giants,  with  towers,  pinnacles,  and  other  structures  rising 
above  it,  of  which  an  illustration  appears  on  p.  88 ;  the  granite  "  gur  "  of  Anahef, 
formed  of  vast  rounded  blocks  absolutely  barren  and  desolate,  which  give  a 
characteristic  aspect  to  the  whole  district ;  the  piles  of  sandstone  rock,  often  of 
fantastic  forms,  which  rise  here  and  there  above  the  level  plain,  and  of  which  a 
remarkable  example  is  shown  on  p.  131 ;  while  true  mountain  peaks  of  a  more 
normal  contour  likewise  exist  in  many  parts.    While  supplying  a  new  proof  of  the 
varied  relief  of  the  desert,  the  journey  has,  if  anything,  served  to  heighten  the 

*  *  Be  L' Alger  au  Congo  par  le  Tchad.'    Par  F.  Foureau.    Paris :  Masson.     1902. 
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ides  of  inexorable  barrenness  which  we  are  accustomed  to  associate  with  that 
appellation.  Even  in  Air,  M.  Foureau  found  that  desert  conditions  preyailed, 
for  during  his  long  halt  at  Agadez  he  was  able  to  establish  the  fact  that  that 
country  has  no  regular  rainy  season,  but  that  the  occasional  storms  merely  cause 
irregular  and  local  downpours.  In  Kanem,  the  same  aridity  was  again  en  evidenoB 
in  the  immediate  neighbourhood  of  Lake  Chad,  though  before  this  an  improyement 
of  conditions  had  been  obserred.  Of  the  scanty  population  of  the  desert,  as  well 
as  of  the  more  important  agglomerations  collected  at  such  centres  as  Agadez  and 
Zinder,  we  likewise  learn  much  that  is  interesting.  Those  old  bugbears  of  ex- 
plorers, the  Tuareg,  were  found  to  deserve  no  better  character  than  has  been 
hitherto  ascribed  to  them,  and  more  than  once  the  traveller  expresses  the  opinion 
that  no  reliance  can  be  placed  on  their  good  faith,  the  friends  of  one  day  becoming 
the  assassins  of  the  next.  Of  the  great  admixture  of  blood  in  the  more  southern 
representatives  of  the  race  many  indications  were  noticed,  some  of  the  men  being 
entirely  black,  though  without  the  typical  negro"!  features.  Among  the  women  a 
pure  negro  element  was  fairly  common,  including  representatives  of  the  most 
diverse  stocks.  An  interesting  instance  of  yearly  tribal  migrations  is  given  in  the 
northward  and  southward  movements  of  the  Eel  Ui  between  Air  and  Damerghu, 
which,  though  combined  with  trading  operations,  is  much  more  than  a  mere  caravan 
march*  Of  the  possibilities  which  lie  before  the  regions  traversed,  M.  Foureau  speaks 
briefly  in  a  final  chapter.  He  urges  the  importance  of  studying  the  mineral 
resources  of  the  Sahara,  as  these  alone  can  furnish  a  product  of  value.  Mean- 
while efforts  should  be  made  to  introduce  French  manufactures,  for  which  purpose 
the  establishment  of  a  regular  caravan  service  is  of  importance.  The  necessary 
security  will  be  easily  obtained  through  the  domination,  from  Zinder,  of  Damerghu, 
on  which  Air  depends  almost  entirely  for  its  food  supplies.  A  trans-Saharan 
railway,  though  commercially  it  could  promise  little  return  for  the  outlay,  is 
regarded  as  of  importance  from  an  imperial  point  of  view. 

Nothing  has  yet  been  said  of  the  part  of  the  book  dealing  with  the  regions  of 

Lake  Chad  and  the  Shari— not  that  this  is  by  any  means  an  unimportant  section, 

bat  M.  Foureau's  work  has  lain   so  long  in  the  Sahara,  which  has  been  par 

txodience  the  scene  of  his  triumphs  as  a  pioneer,  that  the  chief  interest  of  the  work 

is  naturally  engrossed  by  the  earlier  and  more  extensive  portion.    Nor  has  any- 

tMng  been  said  of  the  incessant  hardships  and  dangers  entailed  by  the  journey, 

though  the  extent  of  these  can  be  fully  judged  from  the  unvarnished  narrative  of 

the  explorer.   Some  idea  of  the  difficulties  to  be  overcome  is  given  by  the  fact  that 

out  of  the  thousand  camels  with  which  the  caravan  set  out  from  Wargla,  but  two 

survived  to  reach  the  southern  borders  of  Air. 


An  Ekglishman  in  the  Lake  Rudolf  Reqion.^ 

The  account  presented  to  the  Society  in  1900  by  the  late  Captain  Wellby  on 
^^  journey  in  the  regions  south  of  Abyssinia  was  necessarily  confined  to  a  brief 
^^tline,  and  the  full  narrative  of  the  journey,  published  since  its  author's  regretted 
^^th  in  South  Africa,  will  therefore  be  welcomed  by  all  students  of  African 
geography.  The  book  is  remarkable  for  the  straightforward  simplicity  of  its 
^^7  K  which  suits  well  with  the  personal  nature  of  the  narrative,  and  occasionally 
y^ls  the  simple  but  effective  narratives  of  the  early  days  of  travel.  As  regards 
^^  external  form,  the  book  suffers  somewhat  from  the  use  of  one  of  the  heavy 


•  "Twixt  Sirdar  and  Menelik.*     Hy  the  late  Captain  M.  S.  Wellby.     London  and 
J^ewYork:  Harper.     1901. 
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papers  so  muoli  in  vogae  at  the  present  day,  bnt  for  this  the  author  can  hardly 
have  been  responsible. 

The  early  portion  of  the  book  deals  with  matters  purely  Abyssinian,  but 
though  lacking  the  geographical  interest  of  the  later  parts,  is  useful  as  giving  a 
vivid  picture  of  Abyssinian  life  and  the  present  political  and  military  organization 
of  the  empire,  as  to  which  not  much  has  yet  been  written  in  English.  As  is 
well  known,  Captain  Wellby  was  an  enthusiastic  admirer  of  Menelik,  and  bis 
verdict  regarding  the  Abyesinians  as  a  whole  is  decidedly  favourable.  From  the 
point  of  view  of  novelty,  the  interest  heightens  with  the  plunge  into  the  obscurely 
known  regions  south  of  the  Hawash,  and  is  maintained  throughout  the  journey  by 
the  east  and  south  of  Lake  Rudolf,  and  across  the  unknown  interval  between  the 
lake  and  the  Sobat.  We  are  sometimes  tempted  to  wish  for  fuller  descriptions  of 
the  physical  features  of  the  country,  especially  in  such  regions  as  the  fairyland  of 
lake  and  mountain  west  of  Lake  Abai,  or  the  water-parting  between  Rudolf  and 
the  Nile.  Here  the  traveller  was  in  entirely  new  ground,  as  is  well  shown  in  the 
surprising  friendliness,  with  few  exceptions,  of  the  native  tribep,  and  the  unwonted 
tameness  of  the  wild  animals — elephants,  giraffes,  etc.,  allowing  the  traveller  to 
approach  quite  near  without  showing  the  least  timidity.  It  is  pleasant  to  find 
that  in  these  cases  Captain  Wellby  resisted  the  temptation  of  a  shot,  except  when 
food  was  really  needed  by  his  men.  Physically  this  country  seems  to  consist  of 
arid  plains  traversed  by  dry  watercourses,  with  occasional  ranges  of  mountaini. 
The  search  for  water  was  an  ever-present  accompaniment  of  the  daily  marches, 
but  though  on  one  occasion  the  caravan  was  in  some  danger  through  failing  to 
find  a  supply,  it  is  said  to  be  generally  present  at  a  slight  depth  below  the  surface. 
The  natives  fully  appreciate  the  value  of  water  in  this  parched  land,  and  Captain 
Wellby  thinks  that  they  must  at  times  suffer  severely  from  its  want. 

As  regards  the  tribes  of  the  country  passed  through,  and  their  mutual  affinities, 
ethnologists  will  be  somewhat  tantalized  by  the  absence  of  more  definite  informa- 
tion, which,  however,  is  not  to  be  wondered  at  if  we  remember  that  the  expedition 
had  no  interpreter  during  the  passage  of  the  caravan  through  the  country  of  the 
Turkana,  Tamata,  Boma,  and  other  tribes  west  of  Rudolf,  intercourse  being  carried 
on  largely  by  means  of  signs.  That  Captain  Wellby  succeeded  as  he  did  in 
passing  through  the  territory  of  so  many  different  races  almost  without  a  hostile 
encounter  says  much  for  his  tact  and  sympathetic  attitude  in  his  intercourse  with 
the  natives— qualities  for  which  he  deserves  to  rank  high  in  the  roll  of  African 
explorers. 

MOBOOCO.* 

Of  the  three  separate  volumes  which,  though  each  is  complete  in  itself,  are  to 
make  up  the  monumental  monograph  on  Morocco  to  which  Mr.  Meakin  has  devoted 
years  of  persevering  research,  the  second  is  the  one  with  which  we  are  more 
particularly  concerned,  as  dealing  with  the  geography  of  the  country  as  at  present 
known.  The  first  volume  of  the  series,  which  appeared  some  two  years  ago,  formed 
the  most  complete  history  yet  written  of  the  internal  development  of  the  Moorish 
empire  and  its  relations  with  the  outside  world;  while  the  third,  the  appearance 
of  which  is  promised  at  an  early  date,  will  deal  very  completely  with  the  social  and 
religious  life  of  the  people,  and  the  different  ethnological  types  present  in  the 
country.  Mr.  Meakin  writes  in  a  forcible  and  unconventional  style,  and  as  he  has 
been  at  immense  pains  to  make  his  information  as  complete  as  possible,  both  by 


*  *  The  Land  of  the  Moors :  A  Comprehensive  Description.*    B7  Bndgett  Meakin, 
London:  Sonnenscbeia.     lliOl. 
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t  parsontt  travel  and  it  study  of  all  exiatiog  literature  on  the  subject,  hia  work  is 
)  likely  long  to  remun  the  atandard  authority  od  Morocco  under  it«  variouB  aipect*. 
In  writing  his  second  volume,  Hr.  Meakia  hae  been  somewhat  at  a  disadvantage, 
■  he  himself  explaina,  through  the  incompleteness  of  the  material  yet  existing  on 
I  the  geography  of  the  Moroccan  empire.  In  spite  of  tbe  labours  of  recent  travellere, 
■  targe  amount  of  its  surface  remains  untrodden  by  the  European,  and  tbe  gaps  in 
out  knowledge  are  such  as  to  preclude  tbe  possibility  of  exhaustive  treatment. 
This  is  well  shown  by  tlie  excellent  map,  in  which  all  the  principal  routes  of 
travellers  are  laid  down,  and  which  brings  out  in  a  marked  way  the  large  areas, 
eapeoiallj  in  the  Atlas,  which  remain  qnite  unsurveyed.  Mr.  Ueakin  is,  moreover, 
first  and  foremost  a  historian,  and  a  minute  study  of  tbe  physical  geography,  to 
which  only  tbe  opening  chapter  is  devoted,  was  bardly  to  be  expected  from  him. 
3o  far  aa  it  goes,  the  sketch  of  the  broad  surface  features  of  Morocco  is  clear  and 
instmcbve.  It  is  followed  by  useful  chapters  on  the  mineral,  vegetable,  and 
animal  products  of  the  country,  while  the  bulk  of  the  bxik  is  occupied  with 
detailed  descriptions  of  the  principal  ports  (open  or  closed),  the  three  imperial 
cities,  and  Spanish  poB«esnions.  Here  the  author  is  at  his  beat,  bis  wide  knowledge 
of  Moroccan  history  enabling  him  to  trace  the  fortunes  of  tbe  places  described 
throughout  tbdr  chequered  history,  while  the  untiquarian  nod  otber  objects  of 
interest  in  or  near  them  are  fully  treated  of.  A  aketch  of  tbe  little-known  regions 
beyond  the  Atlan  follows,  while  the  laHt  part  of  the  book  is  devoted  to  personal 
reminisoencea  of  travel,  some  of  them  referring  to  experiences  when,  in  Moorish 
gnise,  tbe  author  mixed  on  equal  terms  with  tbe  native  inhabitants,  passing  vdlhout 
diBculty  for  one  of  their  number. 

The  system  employed  of  writing  Moorish  names,  to  which  tbe  author  has 
devoted  much  attention,  is  on  the  whole  satisfactory,  though  it  could  be  wisbed 
that  the  double  English  vowels  (^te,  oo)  hod  been  more  coosistently  discarded.  The 
introduction  of  such  forms  as  "  Idreesi "  seems  certainly  to  be  deprecated.  Taken 
ss  a  whole,  tbe  book  is  a  veritable  storehouse  of  information,  and  gives  clear  indica* 
lions  of  tbe  vast  amount  of  labour  devoted  ti]  i's  preparation. 

South RRN  Sibrba.  Leone.* 

Amid  the  multitude  of  baoks  of  travel  which  are  based  on  a  mere  rapid  passage 
through  the  region  described,  it  is  refreshing  to  light  now  and  then  upon  one  whose 
author  has  qualified  himself  by  long  residence  and  careful  observation  to  aupply  a 
more  solid  fare  to  the  Htudeot,  even  though  bis  narrative  may  lack  the  sensational 
incidents  of  a  great  exploring  journey.  Ruoh  is  the  volume  recently  given  to  the 
public  by  Mr.  T.  J.  Alldiidge,  who  for  over  ten  years  boa  been  a  public  ofiicer  in 
the  Bierra  Leone  Protectorate,  and  has  taken  every  opportunity  during  bis  journeys 
through  its  least  known  districts,  aa  well  as  when  residing  on  tbe  coast,  to  make 
himself  acquainted  with  the  geography  and  natural  resources  of  the  territory  and 
to  study  the  customs  of  its  inhabitants.  Tbe  work  is  all  the  more  welcome  from 
the  fact  that,  though  Sierra  Leone  is  one  of  the  oldest  British  possessions  in  Africa, 
we  have  hitherto  been  entirely  without  a  comprehensive  and  authoritative  descrip- 
tion of  tbe  country  and  its  people.  For  tbe  southern  portion  at  least,  the  want  is 
in  gTMt  measure  supplied  by  Mr.  AUdridge'a  voUime. 

Sberbro  island  and  a  narrow  strip  of  the  adjacent  mainland  form  a  part  of  the 
Crown  colony  of  Sierra  Leone,  while  the  hinterland  of  which  the  Sberbro  district 


•'The  Bherbro  and   its   Hinterland.'     By   T.  J.   Alldridge,   F.n.a.s      London: 
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proper,  with  its  seat  of  goTerament  at  Bonthe,  is  the  trading  centre,  oomprises 
the  southernmost  district  (with  parts  of  two  others)  of  the  five  into  which  the 
Sierra  Leone  Protectorate  has  lately  heen  divided.  This  hinterland,  of  the  great 
natural  wealth  of  which  Mr.  Alldridge  gives  a  glowing  description,  is  at  present 
approached  hy  the  numerous  streams  which  enter  the  so-called  Sherbro  river ;  and 
as  this  forms  a  shipping  port  available  all  the  year  round,  its  great  natural 
advantages  are  obvioos,  though  the  opening  up  of  trade  routes  with  proper 
facilities  for  transport  into  the  remoter  parts  of  the  interior  is  of  paramount  im* 
portance  for  the  further  development  of  the  country.  Since  1890  a  vast  improve- 
ment has  been  effected  in  the  general  condition  of  the  territory,  and  the  steps  by 
which  this  has  been  brought  about  form  the  theme  of  a  considerable  part  of  the 
volume.  Mr.  Alldridge  at  least  has  no  doubt  as  to  the  blessings  which  have 
accrued  to  the  people  through  British  rule,  and  the  sentimental  outcry  sometimes 
raised  against  an  interferenoe  with  the  native  rSgime  finds  little  support  in  his 
pages.  In  discussing  the  potentialities  of  the  country,  he  augurs  well  from  the 
readiness  with  which  the  people — first-rate  soldiers — take  service  under  the  British 
authorities,  and  the  abundant  labournsupply  available  when  there  is  a  prospect  of 
its  being  fairly  paid  for;  laying  stress  aJso  on  the  unfailing  crops  derived  from 
the  oil-palm,  the  still  undeveloped  rubber-supply,  and  the  promise  offered  by 
cultivated  products,  especially  coffee. 

To  ethnologists  the  most  important  part  of  the  book  will  be  the  notes  oq 
native  customs,  which  occupy  several  chapters,  and  include  a  full  description  of 
the  various  secret  societies  among  the  people,  to  the  study  of  which  the  author 
has  devoted  much  time  and  attention.  An  excellent  large-scale  map,  first 
published  by  the  Intelligence  Division  of  the  War  Office  in  1898,  accompanies 
the  volume. 

The  Masai  Race.* 

That  the  Masai  race  of  East  Africa  is  doomed  to  speedy  extinction  before  the 
advance  of  European  civilization,  is  an  opinion  expressed  by  more  than  one  traveller 
who  has  given  attention  to  the  subject.  And  although  the  experience  of  the  last 
few  years  has  led  to  the  modification  of  this  opinion,  owing  to  the  unexpected  way  in 
which  the  race  has  shown  itself  capable  of  adaptation  to  altered  conditions,  there  is  no 
doubt  that  with  the  breaking  down  of  the  old  isolation  in  which  the  Masai  lived 
until  quite  recent  years,  both  the  purity  of  blood  and  the  national  life  and  cuBtoms 
of  this  interesting  race  will  very  soon  be  things  of  the  past.  On  this  account  the 
work  now  before  us  possesses  a  special  value  as  helping  to  rescue  from  oblivion  a 
large  mass  of  ethnological  materia],  which  the  almost  imique  character  of  the 
Masai  among  African  peoples  renders  of  special  interest.  Considering  the  nature 
of  the  means  at  his  disposal,  the  late  Joseph  Thomson  gave  to  students  a  sur- 
prisingly clear  picture  of  the  inner  life  of  the  race,  but  since  his  day  no  traveller 
has  up  till  now  succeeded  in  adding  appreciably  to  his  information  by  personal  inter- 
course with  the  Masai,  owing  to  the  retiring  nature  which,  strange  to  say,  is  one  of 
the  chief  characteristics  of  this  warlike  people  when  not  actually  engaged  in  fighting. 
Mr.  and  ^Irs.  Hinde  have,  however,  enjoyed  special  facilities  for  research,  the 
former  by  reason  of  his  official  connection  with  the  Masai,  the  latter  through  her 
linguistic  gifts,  which  have  enabled  her  to  hold  intercourse  \»ith  the  people  in  their 
own  language,  and  of  these  facilities  good  use  has  been  made. 


♦  *  The  Last  of  tlie  Masai.'    By  Sidney  Langford  Hinde  und  Hildegarde  ?ii|ide. 
LKnidiui :  Heinemann.     190 J. 
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The  book  opens  with  a  general  sketch  of  the  race  and  its  internal  organizatioQ, 
afterwards  touching  in  turn  upon  the  characteristics,  mental  and  physical,  of  the 
Masai,  their  customs,  employments,  religion,  superstitions,  laws,  and  so  forth.  In 
the  first  chapter  we  miss  a  full  discussion  of  the  position  occupied  by  the  Masai  in 
the  fiunily  tree  of  African  peoples,  for,  after  dismissing  the  idea  of  an  affinity  with  the 
Zulus,  the  authors  content  themselyes  with  the  statement  that  probably  the  race 
is  intrusive  from  the  north.  An  interesting  section  is  that  which  deals  with  the 
recent  history  of  the  race  and  the  fortunes  of  its  royal  family,  divided  of  late  into 
two  hostile  factions  under  Lenana  and  Sendego,  sons  of  the  old  chief  Batian.  The 
ooUection  of  this  detailed  information  must  have  been  a  work  involving  much 
trouble  and  perseverance.  The  information  presented  on  the  life  of  the  people 
shows  them  in  a  favourable  li^ht  from  many  points  of  view,  and  the  general  con- 
elusion  arrived  at  is  that  the  Masai  are  unquestionably  of  far  greater  interest  than 
most  African  peoples,  and  that  the  destruction  of  so  virile  a  race  would  be  a 
jMrmanent  loas  to  East  Africa.  The  book  conclades  with  interesting  notes  on  the 
game  of  East  Africa,  in  which  Mr.  Hinde,  though  no  enemy  to  legitimate  sport, 
speaks  out,  we  are  glad  to  see,  against  the  destructioa  so  often  indulged  in  from 
pure  lust  for  slaughter.  Many  of  the  wild  animals  might,  he  thinks,  be  acclimatized 
in  this  country. 
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By  BASIL  H.  SOIJIjSBY,  Assistant  in  the  Map  Room,  British  Museum,  and 

Hon.  Secretary  to  the  Hakluyt  Society. 

On  April  25  {i,e.  vii.  Kl  Mail),  1 507,  there  was  published  at  the  insig- 
nificant town  of  8t.  Die,  in  the  Yosges  mountains,  a  small  geographioal 
treatise  which  has  left  its  mark  upon  the  world  for  all  time.     For  in 
this  little  book  it  was  first  suggested  that  the  tben  lately  discovered 
fourth  part  of  the  world  should  be  called  '*  America,  because  Americus 
[Vespucius]  discovered  it."      The  book  in  question,  entitled  *  Cosmo- 
graphisB  Introduction  was  the  first  production  of  the   printing   press 
which  had  only  just  before  been  erected  in  the  town.     The  work  itself 
was  projected    and    published   under  the  auspices  of   the   Gymnase 
Yosgien,  a  society  for  the  cultivation  of  the  arts  and  sciences,  which 
had  been  eetablished  at  St.  Die  by  Gualtier  Lud  about  1490,  under  the 
patronage  of  Bene,  the  reigning  Duke  of  Lorraine. 

Amongst  the  members  of  the  Gymnase,  at  the  commencement  of 
^6  sixteenth  century,  were  three  who  were  more  especially  associated 
u^  the  study  of  geography,  and  in  the  issue  of  the  *  Oosmographise 
I&trodnctio' — Nicholas  Lnd,  Mathias  Bingman,  and  Martin  Waldsee- 
^^Uer.  Our  immediate  interest  centres  in  the  last  named,  for  he  was 
^0  professed  geographer  and  cartographer  of  the  coterie. 

The  *  CosmographisB  Introductio'  purports  to  contain  some  prin- 
^ples  of  geometry  and  astronomy  necessary  to  the  understanding  of 
the  subject;  also  an  account  of  the  four  voyages  of  Americus  Yes- 
puoios.  Furthermore,  the  title  makes  mention  of  *^a  representation 
^^  universal  cosmography  both  in  solido  and  in  piano  {iam  in  solido  qz 
No.  II.— February.  1902.  p 
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piano)  on  which  were  inserted  "what  to  Ptolemy  was  unknown  and 
lately  discovered."  Prom  the  detailed  description  of  the  globe  (solidum) 
and  map  in  piano,  given  on  the  back  of  a  folding  diagram  in  the  book, 
it  has  generally  been  supposed  they  were  to  be  too  large  for  actual 
insertion  in  the  volume  itself  as  folded  plates,  but  that  the  descriptive 
text  was  intended  to  accompany  a  separate  map  and  globe  as  a  sort  of 
explanatory  handbook.  Experts  have  differed  in  their  ideas  as  to  the 
interpretation  of  the  word  solidum,  some  holding  a  solid  or  hollow  hand- 
drawn  or  painted  globe  was  meant,  or  possibly  printed  gores  intended 
to  be  out  up  and  mounted  on  to  a  solid  or  hollow  globe  of  the  requisite 
size ;  while  others  have  suggested  that  the  term  may  have  denoted  an 
attempted  representation  of  the  globular  shape  of  the  world  on  a  flat 
surface  in  contradistinction  to  an  extended  view  on  the  customary 
conical  plane  projections  of  the  period. 

From  the  above-mentioned  description  on  the  plan,  and  from  other 
passages  in  the  book,  we  learn  that  the  map  and  globe  were  to  contain 
representations  of  the  newly  discovered  fourth  part  of  the  world.  No 
particulars  of  size  are  given,  save  the  statement  that,  while  in  the  globe 
space  has  been  very  restricted,  there  was  more  room  on  the  map.  It  is 
further  explained  that,  while  the  map  followed  Ptolemy's  manner  for 
the  most  part,  the  globe  ''conformed  to  the  subjoined  description  of 
Americus." 

It  has  long  been  contended  that  if  this  map  and  globe  ever  came  to 
light,  the  newly  discovered  western  lands  represented  thereon  would 
probably  be  found  to  bear  the  name  America,  as  suggested  in  the  book. 
This  contention  was  made  almost  a  certainty  when  the  two  manuscript 
maps  by  Glareanus  were  discovered  at  Munich  and  Bonn  by  Dr.  Wieser 
and  Prof.  Elter  respectively,  for  both  these  maps  bear  the  name  America. 
The  Bonn  map  is  dated  1510,  and  in  a  legend  written  thereon,  Glareanns 
himself,  although  he  does  not  mention  Waldseemiiller,  tells  us  distinctly 
that  he  has  followed  "  the  Deodatensian  [St.  Die]  or  preferably  Yoegean 
geographer." 

Ever  since  Humboldt  first  called  attention  to  the  *  Cosmographin 
Introductio,*  no  lost  maps  have  ever  been  sought  for  so  diligently  as 
these  of  Waldseemiiller.  It  is  not  too  much  to  say  that  the  honour  of 
being  their  lucky  discoverer  has  long  been  considered  as  the  highest 
possible  prize  to  be  obtained  amongst  students  in  the  field  of  ancient 
cartography.  But  until  the  last  few  months,  although  many  copies  of 
the  book  are  known  in  various  editions,  no  specimen  of  either  the  globe 
or  map  has  ever  been  seen  or  heard  of  in  modern  times.  Some 
historians  and  geographers  have  even  gone  so  far  as  to  state  definitely 
that  they  were  never  issued  at  all,  and  the  book  published  alone.  Others 
have  held  that  they  never  got  beyond  their  manuscript  form,  while  some 
have  contended  that  they  were  actually  issued  with  the  book,  but, 
being  separate,  had  become  lost  in  the  course  of  time.      The  writers 
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holding  the  last  view  have  been  bronght  to  their  belief  by  traoing  what 
may  be  termed  the  inflnenoe  of  the  St.  Di6  cartography  in  later  maps, 
and  they  have  proved  to  be  right,  for  a  few  months  ago  the  geographical 
world  was  suddenly  startled  by  a  brief  annoancement  that  Waldsee- 
miiller's  long-lost  map  of  1507,  together  with  another  of  his  of  1516,  had 
been  discovered  by  Prof.  P.  Joseph  Fischer  of  Feldkirch,  in  the  library 
of  Prinoe  Waldbnrg  at  Wolfegg  Castle,  in  Wnrttemberg.  On  this 
happy  discovery  we  most  heartily  congratulate  him.  Geographical 
students  in  all  parts  of  the  world  have  awaited  with  the  deepest 
interest  details  of  this  most  important  discovery,  but  no  one  was 
probably  prepared  for  the  gigantic  cartngraphical  monster  which  Prof. 
Fischer  has  now  awakened  from  so  many  centuries  of  peaceful  slumber 
in  a  Grerman  castle. 

In  Petermanns  Miiteilungen  for  December  last  (pp.  211-21  b)  Prof. 
Dr.  Fr.  R.  v.  Wieser  gives  a  most  interesting  and  lucid  account  of  the 
maps  discovered  by  Prof.  Fischer,  in  an  article  entitled  "The  oldest 
map  with  the  name  America  of  the  year  1507  and  the  Carta  Marina 
of  the  year  1516  of  Martin  Waldseemliller,"  to  which  the  reader  is 
referred.  But  for  the  sake  of  the  subjoined  arguments,  a  few  particulars 
are  extracted  or  gathered  from  Dr.  Wieser's  valuable  paper. 

The  article  opens  with  a  brief  sketch  of  Waldseemiiller,  who  Dr. 

Wieser  hopes  may  deservedly  be  more  highly  rated  among  scientific 

men  in  future  now  that  his  important  geographical  work  has  become 

known.     Dr.  Wieser  points  out  that  his  three   large  maps,  hitherto 

known  only  by  description  or  by  reduced  copies,  have  at  length  all 

been  unearthed,  viz.  the  map  of  the  world  of  1507,  the  Carta  itineraria 

Europse  of  1511,  and  the  Carta  marina  of  1516.     The  second  of  these 

had  already  been  discovered  by  Dr.  Wieser  himself  at  Munich  in  1893, 

while  the  first  and  third  are  the  recent  discovery  of  Prof.  Fischer,  his 

former  pupil.     The  professor  was  engaged  on  a  scientific  work  on  the 

discoveries  of  the  Norsemen  in  Greenland  and  on  the  north-east  coast 

of  North  America,  and  was  pursuing  his  researches  for  old  maps  of 

those  parts  in  the  valuable  library  of  Prince  Waldbnrg  at  Wolfegg, 

^  Wnrttemberg,  when,  in  one  of  the  folio  volumes  of  the  print  depart- 

inent,  he  came  across  the  two  maps  of  the  world  by  Waldseemiiller. 

Both  maps  are  wood  engravings,  and  each  consists  of  twelve  folio  sheets. 

U  we  understand  the  description  aright,  each  map,  if  put  together, 

^onld  be  four  sheets  wide  by  three  sheets  high.     Each  sheet  measures 

^^'5  centimetres  high  by  62  centimetres  long,  so  that  approximately  each 

D^p,  if  made  up,  would  measure  about  8  feet  wide  by  4  feet  6  inches 

^gh— a  large  map  even  at  the  present  day.     The  sheets  of  the  maps 

We  been  folded  once  and  bound  in  elephant  folio.     Inside  the  front 

cover  has  been  pasted  the  well-known  book-plate  of  Johannes  Schoner. 

To  the  fact  of  the  Wolfegg  copies  being  so  bound  we  owe  their  survival. 

The  enormous  size  when  made  up  as  wall-maps  no  doubt  accounts  for 

p2 
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their  general  disappearanoe,  notwithBtancliiig  that  from  a  legend  on  the 
1516  map  we  learn  that  no  lees  than  a  thousand  copies  were  printed. 
It  is  supposed,  from  the  appearanoe  of  the  Wolfegg  copies,  that  they  are 
proof-sheets,  or  *•  pnll-offa." 

The  map  of  1507  is  drawn  on  the  modified  cone  projection  of  Ptolemy 
with  cnrved  meridians.  At  the  hottom  is  the  inscription  in  capital 
letters :  *'  UniverBalia  Coamographia  $eeundum  Ptholomm  traditionem  ei 
Americi  Veiptuni  aliorumque  lustrationesJ*  The  author's  name  is  not 
given  anywhere,  nor  is  there  any  date  or  imprint,  bnt  an  expert  will 
not  have  the  slightest  hesitation  in  affirming  this  copy  to  be  the  long- 
lost  map  of  the  world  by  Waldseemliller  of  1507.  Its  identity  can  be 
proved  to  the  fullest  degree,  particularly  by  four  weighty  arguments : 
(1)  the  agreement  with  the  reduced  manuscript  maps  of  Olareanus  made 
from  the  map  of  Waldseemliller ;  (2)  the  agreement  with  all  referenoea 
in  the  *  Oosmographiae  Introductio ;  *  (3)  the  literal  agreement  of 
numerous  legends  on  the  map  with  passages  in  the  book;  (4)  the 
ag^reement  in  form  and  arrangement  with  the  1516  map  in  the  same 
Wolfegg  volume,  which  is  especially  described  thereon  as  the  work  of 
Waldseemliller.  The  following  passage  should  be  particularly  noted,  as 
it  is  desired  to  comment  thereon  in  our  subsequent  remarks  : — 

**  The  map  of  the  world  of  1507  has  a  peculiar  interest  in  that  it 
represents  the  new  transatlantic  discoveries.  It  must  be  noted  that  we 
are  dealing  with  the  earliest  printed  map  showing  these  discoverieSy 
and  also  the  earliest  map  in  which  the  name  of  America  is  given  to  the 
New  World.  Waldseemiiller,  as  he  proposed  in  the  '  Cosmographisd 
Introduction  has  given  this  name  to  the  southern  continent  of  the  New 
World.  Immediately  over  the  Tropic  of  Capricorn  there  is  to  be  read 
here,  for  the  first  time,  the  word  '  America,'  later  on  to  attain  such  im 
portance." 

To  continue  Dr.  Wieser's  description  in  general.  The  polar  bight 
of  the  network  of  degrees  is  filled  in  with  two  inset  maps  representing 
the  old  world  and  the  new.  Next  to  them  are  placed  two  busts,  drawn 
with  true  artistic  fire,  Ptolemy  on  one  side,  and  Amerigo  Vespucci  on 
the  other.  These  two  plane  globes  are  the  very  two  maps,  the  subject 
of  so  much  discussion,  which  appear  in  Johann  de  Stobnicza's  *  Intro- 
ductio in  Ptholomei  Cosmographiam '  (Gracow,  1512).  This  dean  up 
the  mystery  as  to  the  source  whence  the  Pole  himself  slavishly  oopied  hia 
two  hemispheres.  Now  we  need  no  longer  wonder  why  Glareanus  drew 
his  western  hemisphere  exactly  like  Stobnicza,  for  his  two  maps  can 
also  be  traced  back  to  the  same  original.  An  examination  of  the  large 
map  of  1 507  with  its  two  insets  will  at  once  remind  the  reader  of  the  state- 
ment already  referred  to,  that  the  map  was  to  be  both  tn  $olido  and  tn 
piano.  Dr.  Wieser  is  almost  driven  to  the  conclusion  that  the  phrase  tn 
aolido  refers  to  the  two  small  inset  hemispheres,  with  which  conclusion  we 
concur.   The  various  interpretations  of  aolido  have  already  been  discussed. 
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Dr.  Wieser  then  gives  an  equally  interesting  acoonnt  of  the  1516 
Carta  Marina,  to  which  the  reader  is  referred,  as  space  prohibits  dealing 
with  it  in  the  present  article,  since  it  is  desired  to  comment  on  what  is 
daimed  for  the  1507  map.  The  only  point  abont  the  1516  map  that 
need  be  mentioned  here  is  that  it  omits  the  name  America,  which  Dr. 
Wieser  explains  as  follows :  '*  From  the  narratives  of  voyages  accessible 
since  1507  Waldseemiiller  had  learnt  that  Amerigo  Vespucci  was  not,  as 
he  had  hitherto  thought,  the  first  discoverer  of  the  New  World.  Con- 
sequently he  made  no  further  use  of  the  name  which  he  himself  had 
proposed  for  the  new  continent"  In  conclusion,  Dr.  Wieser  states 
that  both  the  maps  are  to  be  made  accessible  to  students  by  exact  re- 
productions in  facsimile,  to  be  edited  by  Prof.  Fischer  and  himself. 

We  agree  in  the  main  with  the  opinions  and  deductions  expressed 
by  Dr.  Wieser  in  regard  to  the  maps  and  their  history.  But  without 
in  the  slightest  degree  desiring  to  challenge  the  great  historical  and 
geographical  importance  of  Prof.  Fischer's  great  discovery,  there  are 
two  points  against  which  it  is  necessary  to  enter  a  friendly  caveat. 
These  points  are  the  stated  first  representation  in  print  of  the  New 
World  discoveries,  and  the  first  use  of  the  name  America  on  the  Wolfegg 
map  of  1507. 

In  face  of  the  definite  fact  that  the  name  of  America  for  the  new 
continent  was  first  suggested  in  the  Coamographise  Introduction  published 
at  St.  Di^  in  April,  1507,  and  of  the  further  fact  that  the  name  has  now 
also  been  found  on  the  newly  discovered  map  made  to  siccompany  that 
book,  he  would  appear  to  be  a  bold  man  who  attempted  to  assert  and 
prove  that  the  name  America  could  by  any  possibility  have  appeared 
on  an  earlier  map.  Yet  such  a  claim  is  seriously  made,  and  a  large 
amount  of  prima  facie  evidence  exhibited  in  support  of  it. 

Some  five  or  six  years  ago,  Mr.  Henry  N.  Stevens,  of  Great 
Sussell  Street,  London  (son  of  the  late  Henry  Stevens  of  Vermont, 
an  acknowledged  authority  on  all  matters  connected  with  American 
history  and  cartography),  discovered,  inserted  in  an  imperfect  copy  of 
the  Strasburg  Ptolemy  of  1513,  a  map  of  the  world  entirely  different 
to  the  one  usually  found  in  the  supplement  of  that  work.  This  map 
had  all  the  appearance  of  being  the  prototype  of  the  usual  one,  although 
it  bore  the  name  America.  Mr.  Stevens,  following  in  the  footsteps 
of  his  fjAther,  has  had  considerable  experience  in  early  maps  and 
globes  relating  to  America,  by  reason  of  the  numerous  cartographical 
rarities  which  have  passed  through  his  hands  in  the  way  of  business. 
He  devoted  much  of  his  spare  time  to  the  study  of  his  America  map, 
but  it  was  not  for  some  years  that  he  was  able  to  bring  his  investi- 
gations to  anything  like  a  satisfactory  issue.  But  by  the  autumn  of 
1900  he  was  in  a  position  to  suggest  that  his  map  was  the  work  of 
Waldseemfiller,  and  of  a  date  prior  to  the  first  issue  of  the  'Cosmo- 
graphisd  Introductio.'      As  such,  it  was  believed  to  be  the  earliest 
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printed  map  that  had  yet  been  disooyered,  showing  any  part  of  the 
New  World  diacoveriee  or  to  bear  the  name  America.  A  brief  report 
was  prepared  and  the  map  offered  for  sale  to  an  American  library, 
perhaps  one  of  the  richest  in  **  corner-stones  of  American  history." 
Mr.  Stevens  was  told  that  before  the  purchase  could  for  one  moment 
be  entertained,  the  strictest  investigation  must  take  place  by  an  inde- 
pendent American  expert,  who  would  be  instructed  to  enter  on  hiB 
task  with  an  adverse  mind.  The  expert  promptly  called  for  further 
detailed  information  on  certain  specified  points.  Throwing  all  business 
aside  for  nearly  three  months,  Mr.  Stevens  went  thoroughly  into  the 
whole  matter  afresh,  and  finally  drew  up  and  submitted  a  fresh  report 
in  the  shape  of  an  historical  essay  extending  to  over  200  closely  written 
folio  pages.  After  considerable  time  he  was  informed  that  it  was 
considered  he  had  fully  made  out  his  case,  and  the  purchase  for  the 
American  library  was  finally  concluded  in  May,  1901.  All  this  is 
mentioned  in  order  to  show  that  Mr.  Stevens's  arguments  have  already 
stood  one  exceptionally  severe  test.  His  report  was  returned  to  him 
with  critical  notes  and  suggestions  for  revision,  which  mostly  tended 
to  strengthen  the  arguments  in  support  of  his  contentions.  Mr.  Stevens, 
having  accordingly  revised  his  essay  at  his  leisure  during  the  summer 
of  1901,  was  on  the  point  of  sending  it  to  press  for  publication,  when 
the  first  announcement  of  Prof.  Fischer's  important  discovery  was 
made.  He  immediately  decided  to  withhold  the  manuscript  from  the 
press  until  it  was  ascertained  how  far  the  newly  discovered  maps 
would  affect  his  arguments.  It  was  not  till  the  appearance  of  Dr. 
Wieser's  article  that  sufficient  details  were  obtainable  to  afford  Mr. 
Stevens  the  opportunity  of  forming  a  preliminary  opinion,  prior  to 
examining  the  maps  themselves. 

It  now  appears  that  the  maps  discovered  by  Prof.  Fischer  and  by 
Mr.  Stevens  are  entirely  different,  and  yet  both  presumably  the  work  of 
Waldseemfiller.  Mr.  Stevens  still  believes  his  to  be  the  earlier,  but 
until  he  has  seen  the  Wolfegg  maps  and  made  a  critical  examination  of 
the  internal  evidence  of  their  geographical  configurations  and  nomen- 
clature, he  prefers  not  to  express  an  absolutely  positive  opinion.  Yet 
the  evidence  he  produces  is  certainly  strong. 

In  order  that  independent  testimony  may  be  forthcoming  in  case  of 
need,  as  to  the  evidence  collected  by  Mr.  Stevens  prior  to  the  discovery 
of  the  Wolfegg  maps,  he  has  placed  his  essay  in  the  hands  of  the  writer 
and  his  colleague,  Mr.  G.  F.  Barwick,  assistant  keeper  of  Printed 
Books  in  the  British  Museum. 

Summed  up  as  briefly  as  possible,  Mr.  Stevens's  arguments  appear  to 
show,  in  the  first  place,  conclusively  that  his  map  was  the  prototype  of 
the  1513  Ptolemy  new  map  of  the  world,  and  not  vice  versa.  Consequent 
on  that  proof,  he  immediately  arrives  at  the  definite  fact  that  a  map 
bearing  the  name  America  proved  to  be  prior  to  1513  must  of  necessity 
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be  the  earliest  yet  diBOOvered,  beoaoBe  (until  the  discovery  of  the 
Wolfegg  1507  map)  no  other  printed  map  or  globe  bearing  the  name 
America  is  definitely  known  to  be  earlier  than  1513.  Mr,  Stevens 
aooonnts  for  the  disappearance  of  the  name  America  from  the  1513 
Ptolemy  map  by  a  preoiaely  eimilar  argnment  to  that  exhibited  by  Dr. 
Wieser  in  accounting  for  the  elimination  of  the  name  from  the  1516 
Wolfegg  map. 

Working  backwards,  Mr,  Stevens,  by  skilful  analysis,  carries  the  date 
of  his  map  back  to  1 506-7— that  is  to  aay,  to  a  time  prior  to  the  publica- 
tion of  the  '  CoamographiiB  Introductio'  in  April,  1507.  He  eihibita 
his  authorities  as  he  goes  along  for  every  definite  statement  made  or 
oonjeotore  offered.  The  argnment  is  certainly  most  plausible,  for  he 
divides  bis  analysis  into  seven  or  more  'liatinct  headings.  Thus  he 
examines  the  luap  from  the  separate  points  of  view  of  the  engraving, 
the  typography,  the  paper,  tbe  geographioal  configurations,  the  uomeu- 
elatnre,  tbe  existing  historical  evidence  prior  to  tbe  publication  of  the 
*Co6mographias  Introductio,' and  the  historical  evidence  subsequent  to 
Hie  pnblioation  of  that  important  work.  Every  one  of  these  arguments 
focuses  back  to  the  date  of  IJOG-'  with  more  or  less  appearance  of 
oertainty  and  probability.  In  the  more  obscure  oases  the  doctrine  of 
•ocumulative  probabilities  undoubtedly  adds  weight  to  tbe  oases  where 
the  evidence  is  more  conclusive  and  definite. 

On  the  other  hand,  neither  Mr.  Stevens  nor  the  American  expert 
was  able  to  trace  any  evidence  tending  to  show  that  the  map  was 
Iftter  than  the  publication  of  tbe  '  Cosmographta;  Introductio.' 

Beveising  the  argitiueut  and  working  forward,  Mr.  Stevens  shows 
in  detail  that  a  new  edition  of  Ptolemy,  proposed  to  be  issued  at  St.  Die, 
WB«  projected  as  far  back  as  15().:>,  and  that  early  in  15U7  we  have 
evidence  that  the  work  was  about  to  be  printed  at  St.  Di6  with 
Ptolemy's  maps  revised  and  some  new  ones  added.  It  seems  extremely 
probable  that  the  new  map  of  the  world  would  have  been  the  very  first 

have  been  undertaken  before  any  of  the  special  maps.  Definite 
evidence  exists  that  two  separate  maps  or  globes  showing  the  New 
World  discoveries  were  drawn,  if  not  printed,  prior  to  the  map  and 
globe  issued  with  the  '  Cosmograpbite  Introduotio.'  It  is  believed  that 
Mr.  Stevens's  prototype  of  the  1513  Ptolemy  map  is  one  of  the  two 
referred  to.  Nobody  could  say  for  certain  tbat  the  large  map  of  the 
' Cownographiee  Introductio '  was  ever  printed  until  the  Wolfegg 
■peoimen  turned  up.  It  was,  therefure,  quite  as  probable  that  the 
earlier  map  was  also  printed  and  also  lost.  We  know  tliat  the  new 
edition  of  Ptolemy  was  for  some  reason  abandoned,  but  afterwards 
"  awakened  from  a  six  years'  slumber  "  and  completed  by  other  editors 
at  Strasburg  in  1513.  The  same  reasons  tbat  caused  the  Ptolemy  to 
be  abandoned  may  have  thrown  the  map  into  disuse,  for  when  the  work 
to  betiesued  in  1.513  this  map  was  re-engraved  in  quite  a  different 
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manner.    It  is  probable  the  earlier  map  was  never  aotoally  publiahed, 
and  that  Mr.  Stevens's  specimen  may  have  only  been  a  proof  impression. 

Ck>nsidering  the  enormous  size  of  the  newly  disoovered  Wolfegg 
map  of  1507,  it  cannot  for  one  moment  be  supposed  that  WaldseemiiUer 
drew  so  large  a  map  as  a  first  effort.  Much  more  likely  that  he  first 
prepared  a  map  of  reasonable  size,  perhaps  jast  such  as  we  find  in  the 
1513  Ptolemy.  This  size  is  about  as  large  as  existing  presses  could 
print.  Very  definite  reasons  are  exhibited  for  believing  that  just  such 
a  map  actually  was  made,  but  it  would  not  be  fair  to  Mr.  Stevens  to 
reveal  all  the  points  of  his  arguments,  as  he  proposes  to  publish  his 
essay  as  soon  as  he  is  enabled  to  revise  it  by  any  new  deductionB  to 
be  drawn  from  the  Wolfegg  maps.  But  a  very  strong  primd  fade  case 
seems  to  be  made  out  for  entering  a  friendly  caveat  against  the  claim 
of  the  Wolfegg  map  of  1507  to  be  the  first  to  show  the  western 
discoveries,  and  the  first  to  bear  the  name  America. 

Afler  all,  the  fact  of  there  being  an  earlier  map  than  that  of  the 
*  CosmographiaB  Introductio,'  showing  the  New  World  discoveries  and 
bearing  the  name  America  before  that  name  was  first  suggested  inprini^ 
is  by  no  means  so  paradoxical  as  at  first  sight  appears.  We  know  that  the 
members  of  the  St.  Di6  Gymnase  were  thorough  believers  in  Yespuoius, 
for  had  not  Bingman  edited  and  printed  at  Strasburg  as  early  as  1505 
the  Yespucian  tract,  *  De  ora  antarctica '  ?  The  reprinting  of  the  four 
voyages  of  Yespucius  as  a  supplement  to  the  '  Cosmographiss  Intro- 
ductio ; '  the  frequent  mention  of  him  in  the  work  itself ;  the  fact  of  his 
portrait  appearing  on  the  newly  discovered  Wolfegg  maps,  all  tend  to 
prove  the  Yespucian  tendencies  of  Waldseemuller  and  his  assooiateB.  It 
is,  therefore,  absurd  to  suppose  that  the  suggestion  of  the  name  of 
America  for  the  New  World  only  materialized  at  the  very  moment  when 
the  book  containing  that  suggestion  was  first  published.  It  is  perfectly 
feasible  and  reasonable  to  suppose  that  the  idea  may  have  occurred  to 
them  at  any  time  between  1505  and  1507,  but  was  only  made  public 
when  it  first  appeared  in  print.  It  is  also  quite  within  the  bounds  of 
possibility  that  it  may  even  have  been  intended  to  make  the  suggestion 
in  the  now  edition  of  Ptolemy,  which  we  know  was  in  preparation  prior 
to  the  *  Cosmographise  Introductio,'  but  never  completed  at  St.  Di6. 
Mr.  Stevens  thinks  it  quite  possible  that  the  matter  in  the  Cosmo- 
graphiaD  Introductio '  may  even  have  been  the  new  matter  originally 
intended  for  the  new  edition  of  Ptolemy.  This  would  account  for  the 
sudden  abandoning  of  the  Ptolemy  and  the  issue  of  the  *  Coemographis 
Introductio '  in  its  place.  If  this  suggestion  as  to  the  new  edition  of 
Ptolemy  has  any  force,  it  would  also  account  for  the  name  America 
being  found  on  a  map  which  is  undoubtedly  the  prototype  of  the  world 
map  in  the  edition  of  Ptolemy  of  1513,  which  the  editors  tell  us  was 
originally  commenced  amidst  the  crags  of  the  Yosges  mountains  (i.e. 
St.  Di6)  six  years  before.     It  is  to  be  hoped  ^Ir.  Stevens  may  deduoe 
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some  farther  evldenoe  on  this  point  from  an  examination  of  the  Wolfegg 
maps. 

Meanwhile,  the  very  size  of  the  Wolfegg  1507  map  points  clearly  to 
the  theory  of  an  earlier  map,  showing  the  western  disooveries  and 
bearing  the  word  America ;  for  the  work  of  drawing,  engraving,  and 
printing  a  thousand  maps  of  twelve  large  sheets  must  have  taken 
a  very  considerable  time,  not  to  mention  the  printing  of  the  book. 
All  this  time  the  name  America  must  have  been  in  the  minds  of 
WaldseemuUer  and  his  associates,  for  before  the  book  was  printed  it 
mnst  have  been  written,  and  before  the  large  map  was  printed  it  had  to 
be  engraved,  before  it  was  eo graved  it  had  to  be  drawn,  before  it  was 
drawn  it  had  to  be  thought  out,  and  it  was  professedly  prepared  on 
Yespucian  information.  Thus  the  name  of  Americus  Yespucius  must 
have  been  constantly  before  them  for  at  least  many  months  prior  to  the 
publication  of  their  large  map  and  accompanying  book. 

We  shall  look  forward  with  much  interest  to  the  appearance  of  the 
promised  facsimiles  of  the  Wolfegg  maps,  and  the  further  descriptive 
matter  by  the  joint  editors.  Dr.  Wieser  and  Prof.  Fischer.  Considerable 
interest  will  no  doubt  also  be  aroused  by  Mr.  Stevens's  book,  and  we 
anticipate  that  the  riv^al  claims  to  the  first  use  of  the  name  America, 
and  the  first  representation  in  print  of  the  New  World  discoveries,  will 
tend  to  the  advancement  of  knowledge,  by  causiug  the  whole  subject  to 
be  thoroughly  reinvestigated. 

If  Mr.  Stevens  is  not  able  to  establish  the  priority  of  his  map,  the 
interesting  point  will  then  have  to  be  decided  as  to  when  and  where 
and  under  what  circumstances  it  came  to  be  produced  after  the  publica- 
tion of  the  '  CosmographioD  Introductio,'  for  at  present  no  evidence 
whatever  seems  to  be  forthcoming  on  that  point.  The  suggestion  that 
the  map  is  really  the  prototype  of  that  in  the  1513  Ptolemy,  made  when 
that  work  was  in  progress  at  St.  Die  in  1506-7,  is  by  no  means  without 
parallel,  for  Mr.  Stevens  has  found  a  precisely  similar  circumstance 
with  regard  to  the  Ulm  Ptolemy  of  1482.  When  examining  last 
summer  a  copy  of  that  work  which  contained  some  curious  variations 
not  yet  found  in  any  other  copy,  although  more  than  twenty  have  already 
been  examined,  he  discovered  that  the  world  map  was  entirely  different 
to  the  one  usuaDy  found  in  either  the  1482  or  1486  editions.  This 
proved  to  be  the  prototype  of  the  usual  map,  re-engraved  probably  for 
the  alterations  in  the  East  Indies.  It  may  possibly  turn  out  to  be  the 
very  earliest  printed  map  of  the  world  drawn  on  modem  geographical 
conceptions. 
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BVBOPE. 

Th6  Heokar  CanaL — The  question  of  the  dredging  and  canalization  of  the 
Neckar  from  EssliDgen  to  its  junction  with  the  Rhine  at  Mannheim,  which  has 
long  been  contemplated,  has  lately  advanced  a  further  stage.  The  committee 
appointed  for  the  consideration  of  the  project,  after  three  years'  inyestigation  and 
full  surveys,  have  issned  a  reporf,  recommending  the  plan  as  practicable,  and  esti- 
mating the  cost  of  construction  at  £2,000,000  to  £2,500,000  sterling.  It  is  calculated 
that  the  various  locks  would  render  an  amount  of  water-power  available  which  is 
valued  at  £1,300,000.  The  probable  reduction  in  freights  would  amount  to  about 
50  per  cent,  for  the  distance  Mannheim  to  Heilbronn,  and  to  about  30  per  cent,  from 
the  latter  place  to  Gannstadt.  The  Government  is  impressed  with  the  importance 
of  the  project,  and  has  submitted  it  to  the  consideration  of  the  Baden  Gt>vernmenty 
without  whose  co-operation  the  canal  cannot  be  undertaken.  The  utilization  of 
rivers  as  a  means  of  cheap  transport  has  of  late  become  an  important  feature  in 
Germany,  and  the  carrying  capacity  of  the  river  and  canal-boats  now  surpasses 
that  of  the  sea-going  vessels  by  nearly  one  million  tons.  The  cost  of  transport  on 
German  waterways  has  in  consequence  greatly  diminished,  and  is  now  something 
less  than  one  farthing  per  ton  per  mile. 

Origin  of  the  Valleys  of  the  Western  Alps.— Prof.  Lugeon  of  Lausanne 

gives  a  long  abstract  of  his  memoir,  which  gained  the  Gay  prize  of  the  Institute  of 
France  in  1900,  in  the  Anncdes  de  Oeograpkie  for  July  and  November,  1901.  All 
the  great  Alpine  river-systems  from  the  Eons  in  the  east  to  the  Drac  in  the  west, 
can  be  divided  into  three  parts :  (1)  the  upper  tributaries  flowing  at  right  angles 
to  the  axis  of  the  range  and  parallel  to  each  other  into  (2)  the  great  longitudinal 
valleys,  from  which  the  rivers  pass  beyond  the  mountains  by  (3)  traDSverse  valleys 
at  right  angles  to  (2).  The  transverse  valleys  are  not  to  be  regarded  as  purely 
superimposed.  In  the  early  history  of  a  chain  the  foldings  were  much  less  marked 
than  they  are  at  present,  and  the  primitive  surface  possessed  a  fairly  uniform  relief 
revealing  the  general  arrangement  of  the  chain,  i,e,  roughly  parallel  to  the  present 
lines  of  greatest  elevation.  In  it  were  many  lakes  filling  the  basins.  These  were 
joined  by  consequent  streams  which  left  the  chain  at  right  angles  to  its  direction 
along  the  greatest  slopes.  As  erosion  progressed  the  number  of  these  would 
diminish,  and  they  would  be  separated  by  parallel  ridges,  which  would  approach 
the  more  closely  to  a  stream  the  less  it  was  incised  if  all  the  streams  were  un- 
influenced by  the  underlying  structure.  This  is  not  the  case  in  the  Alps,  and 
it  is  necessary  to  suppose  that  the  structural  surface  had  a  series  of  transverse 
depressions  more  or  less  distant  from  each  other,  whose  length  and  depth 
would  in  the  long  run  determine  valleys  more  or  less  important,  such  as  those 
which  exist  to- day.  The  greater  part  of  the  memoir  is  devoted  to  an  ex- 
amination of  such  transverse  valleys,  (a)  The  valleys  are  examined  of  the  sub- 
Alpine  regions,  of  the  Bauges  and  Genevois,  of  Chartreuse  and  Grenoble,  when 
the  valleys  cut  across  the  fold  normally  or  obliquely.  The  case  of  the  Ch^ran 
(in  the  Bauges)  may  be  cited  as  an  example  of  the  transverse  valleys  coinciding 
with  a  sinking  in  the  axis  of  upfolding,  and  is  illustrated  by  a  reconstruction 
of  the  surface  of  the  l/ower  Urgonian,  supposing  that  no  erosion  had  affected  it, 
and  that  the  overlying  rock  had  been  removed,  as  well  as  by  sections  and  a  sketch 
of  the  valley,  which  illustrates  Prof.  Lugeon*s  contention.  The  Bauges  and  the 
Genevois  are  structurally  similar,  but  the  folds  of  the  Genevois  preserve  their 
Urgonian  carapace,  and  are  a  groat  contrast  to  the  Bauges,  where  as  a  rule  this 
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bae  been  removeij,  ani  the  nbole  couctrj  baa  been  subjected  to  ninch  greater 
danudation  owiog  to  its  hav[Dg  btea  1000  to  1300  feet  bigber  tbao  tbe  Qenevoie, 
Hera  is  ao  exuellent  example  of  two  phases  of  drainage  ia  regiooH  of  Bimllar 
■ttacture,  under  praoticaily  identical  climatic  conditions,  bat  tbe  one  more  ele- 
vated and  nith  steeper  slopes  to  its  Imae-Ievel  than  tbe  other,  and  tberefure 
mora  coinpletelj  eroded.  This  is  not  a  case  of  older  and  younger,  but  of  earlier 
and  later  phases  in  an  erosion  cycle,  and  Illustrates  tbe  disadvantage  of  employing 
tbe  terms  old  an')  young  to  cbaracteriKS  late  and  early  phases  of  tbe  erosion  cycle. 
In  the  case  of  tbe  transvefso  valley  of  tbe  IsSre  from  Grenoble  to  Moirans,  after 
cnsstng  synclinal  parts  of  a  series  of  anticlines  and  srnolines,  the  river  eroises  the 
EobailloD  upfold  at  a  sllgbtly  upturned  part  of  the  fold.  This  the  author  explains 
aa  a  case  of  super! mposlt ion.  Another  case,  which  Prof.  Lngeon  finds  more  difficult 
Id  explain,  is  ihat  of  the  Chpran,  where  it  tiavs  across  the  Semnoz  ridge,  it  is  true 
almost  at  the  minimum  ]K>iDt  of  the  anticlinal  axis,  instead  of  following  the  longi- 
todiuat  valley  of  Leschaux.  He  inclines  to  explain  it  as  a  aoperimposed  valley. 
(b)  The  Tolleys  of  Chablais  and  of  the  Arve  are  next  studied.  Tbe  lower  Dranse 
orosaes  the  anticlinal  axis  at  doivnward  indexlon,  but  higher  up  the  valleys  are 
■nperimposed  on  the  mass  of  La  Brecbe,  aod  tbe  valleys  of  the  (lilfre  and  tbe  Arve 
■re  also  superimposed.  Prof.  Lugeon  concludes  that,  speaking  generally,  tbe  valleys 
bear  do  relationehip  to  the  foldings  in  regions  where  these  are  covered  over  or  where 
the  orerthrusc  areas  have  not  been  subjected  to  internal  foldings  posterior  to  their 
displacement,  (c)  The  valley  of  the  Rhone,  from  Uartigny  to  the  Lake  of  Geneva, 
orossea  the  crystailino  axis  where  it  is  narrowest,  the  sub-Alpine  limestoneB 
where  it  is  wider,  but  liore  it  is  bounded  by  nlniost  vertical  though  lower  walls, 
And  tbe  pre-Alps  where  it  is  wider  and  bounded  by  much  gentler  slopes,  la  this 
lower  part  the  volley  coincides  with  down- ben  dings  of  the  anticlinal  aiiF,  but 
ftbove  Bex  this  is  not  the  caBe,  and  tbe  valley  is  superimposed.  The  second 
chapter  of  tbe  memoir  deals  with  the  great  longitudlnsl  valleys,  which  tbe  author 
t^ards  as  subsequent,  helped  either  by  structural  conditions  (syoclinal  valleys)  or 
by  tbe  relative  ease  of  erosion  of  certain  outcrops  (monoclinal  valleys).  Each  of 
tbe  great  exterior  transverse  valleys  is  but  a  continuation  of  an  interior  transverse 
valley,  e.g.  Dranae  de  Bagnes-Bhone,  Doron-Itfire,  Arc-Chiran,  Allevord-Cbsmbery 
deprMsioc.  The  longitodinal  valleys  of  the  Rhone  and  of  the  Arve  aie  synclinal, 
4»  else  monoclinal  derived  from  the  synclioal.  The  most  remarkable  illustration 
it  Ibe  great  depression  of  the  GrL-iivaudan,  along  which  the  bSre  flows.  It  U  not 
purely  synclinal,  and  the  valley  cuts  tbo  fold  axes  obliquely,  and  is  superimposed. 
Prof.  Lugeon  points  out  how  the  rivers  embedded  In  the  Dogger  and  Lias  were  first 
mperimposed  by  virtue  of  tbe  primitive  structural  surface,  abandoned  their  original 
directions,  and  by  regressive  erosion  and  glacial  action  formed  tbe  present  region 
of  longitudiual  valleys  above  these  rocks  on  the  margin  of  the  crystoilina  region. 

The  Heig'llt  of  Etna. — A  note  in  the  GeoijrapMache  Ztitschrift  states  that 
doriog  the  geodetic  measurements  carried  out  in  1000  between  Sicily  and  Malta, 
the  present  height  of  Etna  was  accurately  determined  and  found  to  be  3270  metres 
(10,758  feet),  as  compared  with  3313  metres  (10,870  feet),  the  height  which  baa 
hitherto  been  aseigQed  to  it.  Like  all  active  or  partially  active  volcanoes,  tbe 
height  is  of  course  liabie  to  slight  variations  from  accumulations  of  ejected  matter. 
The  greatest  width  of  the  crater  was  17,21)0  feet,  and  its  depth  B27  feet. 

Exploration  of  the  Scutari  Lake. —Soundings  in  the  Scutari  kke  were 
fint  made  by  Austrian  olBcer.°,  and  later  by  Prof.  Kurt  Hassert.  Out  of  seventy 
BOnndings  the  greatest  depth  obtained  was  7  metres  (23  feet),  and  tbe  data  were 
included  in  the  A  us  tro- Hungarian  map  of  Montenegro  (scale  1  ;  75,000).  During 
the  summer  of  11)01   Prof.  Cvijc  has  bad  an  opportunity  of  more  fully  exploring 
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this  lake  by  means  of  240  new  soundings,  with  the  following  resnlts.  Close  to  the 
steep  south-western  margin  are  over  a  dozen  deep  holes  of  the  kind  found  by 
Andr^  Delebecque  la  the  Lao  d^Aoneoy.  The  deepest  of  these,  near  the  village  of 
BaduS,  attains  a  depth  of  44  metres  (144  feet).  Aocordiog  to  Austrian  measure- 
ments, the  surface  of  the  lake  is  6  metres  (20  feet)  above  the  sea,  hence  its  deepest 
point  is  38  metres  (124  feet)  below  sea-level.  Not  only  in  these  holes,  but 
over  the  greater  part  of  the  bottom,  the  water  of  the  lake  is  ground-water.  As 
predilaviaJ  (neogene)  deposits  are  not  found  anywhere  in  the  neighbourhood,  it 
follows  that  the  Scutari  lake  must  first  have  come  into  existence  in  the  diluvial 
period,  and  this  leads  to  the  conclusion  that  the  bottom  must  have  reached  its 
maximum  depression  of  44  metres  since  that  time.  The  Scutari  lake  is  classified 
as  a  permanently  inundated  "  Earstpolje.*'  As  Gvijic  has  observed,  a  whole  series 
of  such  *' Earstpoljen  *'  indicates  a  diluvial  subsidence  in  the  south-west  or 
Adriatic  region,  as  part  of  the  morphological  history  of  Southern  Europe. 

French  Soientiflo  Expedition  in  Crete. — An  important  expedition  for 

the  study  of  the  geology  and  physical  geography  of  Crete  left  France  early  in 
1901,  under  MM.  Ardaillon  and  Cayeux,  the  former  professor  of  geography  at 
the  University  of  Lille,  the  latter  a  member  of  the  staff  of  the  "  ifioole  des  Mines.*' 
A  preliminary  account  of  the  work  of  the  first  five  months  was  given  in  the 
Annates  de  Geographie  for  November  last.  On  the  way  out  the  travellers  paid 
a  visit  to  Attica  and  Argolis,  and  were  successful  in  re-discovering  the  fossilifer- 
ous  strata  described  by  the  Morea  Expedition,  but  of  which  the  very  existence 
has  since  been  denied.  They  also  made  au  interesting  study  of  the  changes 
in  the  coast-line  and  the  age  of  the  plain  of  Argos.  In  Crete  the  part  chosen 
as  the  first  sphere  of  operations  was  the  western  quarter  of  the  island,  the 
geology  of  which  was  all  but  unknown,  the  strata  being  reported  to  be  with- 
out fossils.  Many  fosslliferous  deposits  were,  however,  discovered,  and  the  result 
was  to  show  that  from  the  Permian  to  the  Pliocene  the  series  of  formations 
is  complete,  apart  from  a  vast  gap  from  the  Lower  Jurassic  to  the  Lower  Cre- 
taceous. The  attempt  to  decipher  the  tectonic  relations  between  Crete  and  the 
Peloponnesus  proved  beset  with  difficulties,  and  no  definite  hypothesis  can  yet  be 
put  forward.  It  seems  probable,  however,  that  the  Grabusa  peuinsnla  is  the  con- 
tinuance of  that  of  Messenia,  while  that  of  Spada  is  the  representative  of  Taygetua. 
The  interior  mountains  are  composed  of  folds  running  from  south-west  to  north- 
east, not,  as  seems  at  first  sight,  from  west  to  east.  The  present  topographic  forma 
have  also  been  fully  studied  in  their  relation  to  the  structure  and  the  nature  of  the 
soil,  while  topographic  surveys  have  been  made  as  well  as  investigations  as  to  the 
displacement  of  the  ooast-line  during  the  historic  era,  in  regard  to  which  the  oon- 
clusions  of  Captain  Spratt  are  said  to  have  proved  ill-founded. 

ASIA. 

Artesian  Possibilities  in  India. — The  question  of  a  possible  extension  of  a 
system  of  artesian  borings  in  India  is  discussed  by  Mr.  Vredenburg,  of  the  Qeo- 
logical  Survey  of  India,  in  the  Memoirs  of  that  department  (voL  32,  part  2).  The 
larger  part  of  the  paper  deals  with  recent  experiments  in  various  districts,  but  the 
introductory  section  supplies  a  valuable  review  of  the  subject  of  artesian  ¥rater- 
supply  in  general,  with  a  clear  statement  of  the  true  scope  and  the  limitationB  of 
this  method.  After  pointing  out  that  artesian  resources  are  of  special  value  in 
deserts,  as  rendering  possible  a  limited  amount  of  cultivation  in  districts  that  must 
otherwise  be  entirely  barren,  the  author  shows  their  comparative  inefficiency  in  more 
humid  regions,  where  any  possible  artesian  supply  must  bear  a  very  small  pro- 
portion to  that  derived  in  normal  years  from  the  local  rainfall.    It  is  in  the  regions 
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where  the  rainfall  ia  oriJioBrf  years  is  just  sufficient  for  tba  Deeds  of  agriculture, 
that  a  store  to  be  drawn  upon  in  exceptional  years  is  moat  needed  if  famine  in 
India  is  to  be  prevented  in  future.  Such  n  store,  however,  cannot  be  supplied 
hj  artesian  borings,  even  in  the  districts  moat  favourably  placed  by  the  nature 
of  the  geolcf  ical  formatioup.  In  Intlia  there  nowhere  exist  conditions  bo  favour- 
able as  those  found  in  many  parts  of  the  UoiCed  States,  and  even  here  the 
limited  capabilities  of  artesian  supplies  have  been  insisted  on  by  so  competent  an 
authority  st  Major  Powell,  who  has  stated  that  "  if  all  the  artesian  wells  in  the 
world  that  are  used  for  irrigation  were  aasernbled  in  one  county  of  Dakota,  they 
would  not  irrigate  that  county."  More  is  to  be  expected  in  India  from  an  eitenaion 
of  the  system  of  wells  supplied  by  "  grjund- watery  "  but  it  is  to  the  development  of 
the  tank  and  canal  system  Ibnt  the  country  must  look  for  future  prevention  of 
famines.  Although  unimportant  from  the  point  of  view  of  irrigation,  artesian 
reservuira  may  still  be  of  great  use  for  other  important  purposes,  such  as  for 
manufacturing  or  for  a  drinking-water  supply.  Certainly  India  possesses  no  such 
reservoir  comparable  to  the  Dakota  sandslono  ol  North  America,  but  the  geological 
features  are  still  too  imperfectly  known  to  permit  a  verdict  as  to  the  possibilities 
from  this  point  of  view.  The  "  Deccan  trap,"  "  Vindhyao,"  and  the  alluvial  for- 
mations of  the  Gangetic  plain  are  menlionod  oa  special  Belds  for  examination  as 
regards  artesian  supply.  Comparatively  little  has  been  done  since  the  question  was 
reviewed  by  Mr.  Medlicott  in  1881,  and  of  the  experiments  described  In  the  second 
part  of  Ihe  paper  those  at  Quetta  have  so  far  given  the  most  successful  results. 

Sailwaya  in  India,  1900.— We  leain  from  the  Administration  Report  on  the 
railways  in  India  for  the  calendar  year  I'MO,  that  during  this  period  1237  miles  of 
railway  were  completed  and  opened  for  tralfic,  bringing  the  total  mileage  open  at 
the  close  of  the  year  up  to  24,T0T  miles.  The  principal  railways  opened  were  the 
Beogal-Nigpurrailway.on  theSfeet  6  inches  gauge,  through  to  Howrah,  giving  direct 
communication  by  the  east  coast  route  between  Howrah  and  Madms  and  sonthera 
India,  and  between  Howrab  and  Bombay ;  the  Moradabad-Gbaziabad  railway,  on 
the  5  feet  6  inches  gauge,  giving  the  Oudh  and  Rohilkhand  railway  direct  access  to  the 
important  trade  centre  of  Delhi;  the  Hyderabad-CiSdiivan  valley  railway,  on  the 
3  feet  3f  inches  gauge,  giving  a  more  direct  line  twtween  the  Nizam's  dominions  and 
Central  and  Ncrtbern  India ;  the  metie-gnuge  line,  connecting  Sind  with  Bsjpu- 
tana,  and  giving  direct  communication  between  these  provinces.  Surveys  were 
made  for  several  nevr  lines  of  railway.  A  large  increBse  is  noticeable  iu  the  number 
of  passengers  carried  during  1900,  which  is  pointed  out  as  being  partly  due  to  the 
migrations  caused  by  pLigue  and  famine,  and  partly  to  a  natural  development  of 
the  traffic  and  the  opening  of  new  lines  of  railway.  There  was  also  an  increased 
goods  traffic  in  1900  over  1899.  The  principal  increase  was  under  general  in 
merchandise,  which  largely  consisted  of  food-stuQs  moved  long  distances  in  conse- 
quence of  famine  ;  on  the  other  hand,  Ihe  movement  of  cotton  fell,  since  the  area 
affected  by  famine  contained  the  best  cotton  districts  in  India.  Indian  coal  is  said 
to  be  fast  displacing  foreign  cost  on  Indian  railways.  For  the  first  time  in  the 
history  of  Indian  railways,  there  was  in  the  year  1900  a  surplus  to  the  State  of  revenue 
over  expenditure  amounting  to  nearly  SJ  lakhs  of  rupees.  The  report  contains  a 
map  of  the  railway  system  of  India  corrected  up  to  April  30,  1901,  and  a  diagram. 

AlOflnt  of  Ganong  Tahan- — At  least  three  attempts  to  scale  Gunong  Tahan, 
the  third  by  Mr.  &keat  of  the  Cambridge  Expedition,  who  became  so  ill  that  he  was 

IoUiged  to  turn  back,  have  met  with  failure,  but  Mr.  John  Waterstradt  has  at  last 
loooeeded  in  makiog  the  ascent.  The  '"itraiCi  Timet  for  November  29  last 
mntaina  an  interesting  account  of  llie  journey.  Starting  early  in  laet  May,  a 
jouniey  of  a  month  up  the  Leboh   branch  of   the  Kelantan  river  brought  Mr. 
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Waterstradt  to  a  mountain  which  he  had  supposed  to  be  Gunong  Tahan,  bat 
which  the  natives  told  him  was  Gunong  Siam.  This  was  about  5000  feet  high, 
and  from  its  summit  Mr.  Waterstradt  saw  what  was  reported  to  be  the  real  Gunong 
Tahan.  In  order  to  reach  this  latter  peak  he  had  to  return  to  the  coast  and  ascend 
the  Sungei  Gkilas  branch  of  the  river,  only  to  find  that  he  had  reached  another 
GuDODg  Siam,  some  6000  feet  high.  From  the  top  of  this,  however,  the  real 
Gunong  Tahan  was  at  last  seen,  and  Mr.  Waterstradt  was  able  to  march  at  once 
towsrds  it.  He  first  tried  whether  an  ascent  from  the  Panang  side  was  not  after 
all  possible,  but  after  climbiog  some  4000  feet,  he  was  confronted  by  an  impassable 
wall  of  rock,  down  which  a  magnificent  waterfall  fell  at  least  200  feet  into  the 
Tahan  river.  On  the  north  or  Eelantan  side,  however,  tlie  ascent  was  found  to 
present  comparatively  few  difficulties,  though,  owing  to  the  almost  impeoetrable 
character  of  the  jungle,  it  took  four  days  to  climb  the  7500  or  8000  feet  which, 
much  to  his  disappointment,  Mr.  Waterstradt  found  to  be  the  greatest  altitude  of 
the  mountain.  Mr.  Waterstradt  stayed  at  the  top  of  Gunong  Tahan  for  a  fortnight, 
and  as  a  result  of  his  observations  describes  the  mountain  as  consisting  of  three 
separate  ridges  runniug  from  east  to  west,  with  deep  gullies  between.  The  middle 
ridge  is  the  highest.  Very  small  shrubs  and  trees,  co^rered  with  moss,  are  found  at 
the  top.  Rain  fell  almost  incessantly  during  the  fortnight,  and  the  Malays  suffered 
greatly  from  the  cold,  the  temperature  averaging  G0°.  The  native  tradition  is  that 
the  top  of  Gunong  Tahan  is  a  mass  of  gold,  and  Mr.  Waterstradt  is  of  the  opinion 
that  the  mountain  is  well  worth  prospecting.  Numbers  of  elephants  were  seen  at 
the  base,  but  on  the  mountain  itself  only  a  very  few  small  birds.  The  return 
journey  entailed  terrible  suffering  on  all  the  party,  but  Mr.  Waterstradt  succeeded 
in  getting  to  Siugapore  fine  collections  of  birds,  insects,  and  land-shells,  including 
several  new  specimens. 

Hydrographical  Expedition  to  Indo-China.— It  has  lately  been  announced 

by  the  FoUiique  Coloniale  that  an  expedition,  under  the  command  of  Lieut.  H^ron, 
and  including  several  other  officers  on  its  staff,  was  to  leave  Marseilles  for  Indo- 
China  on  January  12.  Its  object  is  to  complete  our  knowledge  of  the  coasts  of  Indo- 
Ghioa  by  accurate  surveys,  and  to  study  the  distribution  of  terrestrial  magnetism 
in  that  region,  besides  carrying  out  general  investigations  in  matters  relating  to 
hydrography  and  navigation.    It  sails  under  the  orders  of  the  Minister  of  Marine. 

Ascent  of  the  Tang-tse  Bapids  by  a  French  Gunboat.— We  learn  from 

the  Tour  du  Monde  (No  2, 1902)  that  the  rapids  of  the  Yang-tse  were  successfully 
ascended  last  October  by  the  French  gunboat  Olri/f  in  command  of  Lieut  Hourst, 
who  is  thus  putting  to  good  use,  in  another  quarter  of  the  globe,  the  experience  of 
river-navigation  gained  by  him  during  his  perilous  descent  of  the  Niger.  It  is 
incorrectly  stated  in  the  paper  referrred  to  that  no  vessel  had  previously  made  the 
ascent.  Lieut.  Hourst's  mission  will,  it  is  expected,  take  him  into  the  western 
provinces  of  China,  possibly  including  Yunnan. 

Strncture  and  Divisions  of  the  Coast  of  Eastern  Asia.— Baron  von 

Richthofen  has  published  the  second  of  his  studies  on  the  Geomorphology  of 
Eastern  Asia  in  the  Sitzungaherichte  of  the  Prussian  Academy  (1901,  No.  xxxvL 
pp.  782-808).  The  first,  noticed  in  the  Geographical  Journal,  showed  how,  from 
Gape  Dezhnoreff  to  Yunnan,  the  margin  of  the  Asiatic  plateau  was  due  to  an  alter- 
nation of  north- south  and  east- west  fractures,  the  former  discordant,  the  latter  con- 
cordant, with  the  feature  lines  of  the  plateau.  When  the  fact  that  the  coast-line 
does  not  necessarily  trace  out  a  structural  boundary  is  allowed  for,  a  similar 
alternation  of  fractures  can  be  traced  from  Gishiga  bay,  62°  N.,  at  the  north-east 
angle  of  the  Sea  of  Okhotsk,  to  Cape  St.  Jacques,  east  of  the  Mekong  delta.  The 
following  divisions  may  be  distinguished :    (1)  The  Stanovoi  coast  from  Gishiga 
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jr  to  the  moQlli  of  the  Ud,  attached  by  the  Bliort  stretch  of  transverse  Tugur 
)  (2)  the-TuDgua  const  Trom  Oape  Alexander,  north  of  the  moutb  of  the 
Amur,  to  the  former  island,  now  jianinBula,  of  Khudo,  or  Hodo,  shown  on  the  new 
Stieler  map  as  close  to  lIimbeuDg,  but  given  bj  Gicbthofen  as  50  kilametrea  to 
the  soiith-west   of  that  pisce.     A  great  rift  occurs  in  this  co»Bt  between  Capea 
Povorotnyi  and  Mong-pai-kot  (Bullin,  or  Bruat).    (3)  The  Korea  coaat,  from  Port 
Laisareff  (Wtinaan)  to  the  oape  east  of  Fuaao,  and  probably  by  Quelpart  island  to 
the   Saddle   group  in   the  Hangcbuu   bay.     The  southern  iunkeo   region    is  the 
boundat;  of  the  Yellow  sea.    (4)  The  Ctaiua  coast,  from  the  Saddle  islands  to  the 
north  of  the  Hed  River  delta,  broken  by  the  Laicbou  peninsula.     (5)  The  Annam 
coast  from  Vinh  to  Cape  St.  Jacques.     These  are  explained  by  two  series  of  sink- 
ing on  the  Faclfia  side,  the  earlier,  [lerbaps  not  younger  than  the  archaran  foldings 
In  the  case  of  the  Tungus  coast,  caused  the  east  and  west  fractures;  and  that  at  a 
L  later  period,  probably  not  earlier  than  the  Trias,  caused  the  meridional  faultings. 
I         Th«  Sikhota-aJln  are  deicribol  iu  the  above  paper  from  accounlu  by  Ivanoff 
F  ud  BatE^vich  {Cumilc   0<kil.  de  Siissie,  19O0,  pp.  109-198).     They  consist  of  a 
■accession  of  steep  bare  ridges  rising  above  pioe-covered  valleys,  all  runoiiiK  aouth- 
■outh-west  to  north- north-east.    The  loogitudinal  furrows  are  here  and  there  joined 
by  transverse  gaps  which  have  valley  divides,  and  the  main  water-parting  does  not 
follow  one  definite  ridge.     The  rivers  running  to  the  Usuri  and  Amur  are  from 
.three  to  six  times  as  long  as  tbo»B  flowing  directly  to  the  sea.     The  highest  part 
I  b  composed  of  archman  rocks,  which  are  folded,  but  the  longitudinal  furrows  ara 
}  fractures.     Coil  is  found  in  the  Jurassic  rocks.     The  Miocene  strata,  con- 
I  taining  lignite,  lie  horizontally  ;  all  others  are  disturbed.    The  coast  is  concordant, 
1  iteep  and  lofiy  as  far  south  as  Vladimir  bay,  beyond  which  it  cuts  the  grain  of 
r  the  land  obliquely,  and  small  rias  are  found,  but  do  not  form  good  harbours. 

Betnra  of  the  Jeaup  Expedition-— The  members  of  this  espeditioD,  which, 
I  our  readers  are  aware,  was  organized  by  the  New  York  Natural  History  Museum 
Virith  the  means  placed  at  its  disposal  by  Mr.  Jesup,  returned  through  Europe  from 
I  iHorth-Eastem  Siberia  in  November  last.   A  short  account  of  the  work  accomplished, 
n  from  the  Russian  Viedoinosti,  is  given  in  a  recent  numiier  of  Globus  {vol. 
Ixxi.   No.   'Jl),      During    fourteen    montlis    the    uipedition  traversed   Northern 
Kamchatka,  the  Anadyr  region,  and  other  parts  of  Nortb-East  Asia,  making  ei- 
tenuve  ethnological  observations  on  the  Chukohes,  Eukimo,  Koriaks,  Kamohadalea 
and  Lamuts,  and  securing  valuable  ooUectious,  both  ethnological  and  zoological. 
The  linguistic  material  collected  is  sulTicient  to  permit  the  preparation  of  a  com- 
parative grammar  of  the  Chukche,  Eoriak,  and  Eskimo  languages.     According  to 
the  observations  of  Mr.  Bogoras,  one  of  the  Russian  members  of  the  eipadition, 
the  Cbukcbea,   Koriaks,  and  Kamchadales  are   connected  by  their  folk-lore  and 
language  with  the  North  American  Indians,  but  not  with  the  Eskimo.    Kamchatka 
la  now  almost  entirely  Russianized,  the  native  language  being  sjuken  in  six  or 
aeveo  villages  only.     The  second  Russian  representative,  JochuLson,  did  not  return 
'   with  the  rest,  having  stopped  to  visit  the  Yakuts  on  the  way  home. 
I  Hertz'l  H&mmotll  Ezpfldition.— .'^^   welcome  piece  of  news  is  a  telegram 

^  laoeived  from  Yakutsk,  about  the  expedition  which  whs  sent  out  last  aummer 
[  1^  the  St.  Petersburg  Academy  of  Science  for  the  examination  of  a  mammoth 
I'WrpM  discovered  in  the  district  of  Kolymsk.  Tba  telegram,  dated  "Yakutsk, 
r  December  15  (28),  1901,"  runs  as  follows :  "  The  expedition  which  was  sent  out  by 
I'lhe  Academy  of  Science  for  the  exploration  of  the  mammoth  discovered  in  the 
r  district  of  Eolymsk,  under  zoologist  Ueriz,  has  reached  Sredna  Kolymsk,  after 
I  liaving  experienced  very  great  difficulties,  bringing  with  it  the  mammoth.  It 
■jna  found,  on  examination  of  the  corpse,  that  the  animal  was  a  male,  middle-age^. 
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lit  skeleton  and  skin,  with  few  exceptions,  were  found  complete.  Tail  short,  and 
ooYered  with  long  bair.  In  the  stomach,  between  the  teeUi,  anv*.  on  the  tongue, 
the  remains  of  undigested  food  were  found.  The  recoyend  parts  of  the  mammoth 
are  being  oonyeyed  to  St.  Petersburg  in  a  frozen  state." 

The  Tran*-8iberiaiL  Bailway.— The  laying  of  the  last  rail  of  the  great 

Trans-Siberian  railway  took  place  early  in  November  last,  and  it  is  hoped  that 
throDgh  communication  with  the  Pacific  coast  will  shortly  be  established,  though 
much  still  remains  to  be  done  in  the  way  of  ballasting,  etc,  before  the  line  can  be 
in  thorough  working  order. 

AniOA. 

Count  Wiokenbnrg's  Journey  from  Jibuti  to  Lamn.~Count  Wicken- 

burg,  whose  journeys  in  Somaliland  a  few  years  back  were  referred  to  at  the  time 
in  the  Journaly  sends  us  an  account  of  an  expedition  recently  carried  out  by  him 
from  Abyssinia  to  the  Rendile  country  and  on  to  the  coast  at  Lamu  by  way  of 
the  Lorian  swamp,  across  one  of  the  largest  remaining  blanks  in  our  map  of  Elast 
Africa.    From  Balchi,  some  40  miles  east  of  Addis  Abbaba,  which  was  left  on 
April  21,  1901,  the  traveller  went  south  by  the  chain  of  lakes  explored  by  Wellby, 
Erlanger,  Neumann,  and  others,  to  Stefanie,  passing  through  the  Eonso  coxmtry 
inhabited  by  an  industrious  population  which  has  built  regular  walled  towns. 
Like  other  recent  travellers,  Count  Wickenborg  found  abundant  signs  of  the  drying 
up  of  Lake  Stefanie,  only  the  northern  part  containing  water.    Hence,  after  a  visit 
had  been  paid  to  Lake  Rudolf,  a  start  was  made  on  July  27,  for  the  exploration  of 
the  country  Ijing  between  Rudolf  and  the  Lorian  swamp— the  main  object  of  the 
expedition.    After  crossing  the  mountains  south  of  Stefanie,  the  count  traversed 
uninhabited  plains  which  became  more  and  more  arid  until  they  took  the  form  of 
a  desert  covered  with  huge  black  rocks.    On  August  8  water  was  at  last  foimd  in 
a  mountain  range  named  Huri,  about  50  miles  long  and  terminating  towards  the 
south-east  in  a  huge  rocky  mountain,  some  6500  feet  high,  called  Foroli  both  by 
the  Boran  and  Gabra.    After  following  for  a  time  a  line  of  isolated  peaks  rising  to 
an  average  height  of  nearly  5000  feet,  the  traveller  again  found  himself  in  a  vrater- 
less  desert,  which  seems  to  extend  east  to  the  Jub  and  south  to  Lorian.    He  was 
thus  forced  to  make  direct  for  the  Marsabit  range,  whence  he  visited  the  Rendile 
tribes,  camped  some  25  miles  to  the  north  close  to  Korole.    This  is  not  a  hill,  bat 
a  dry  lake  with  brackish  springs  in  its  bed.     The  Marsabit  range,  in  which  are 
three  craters,  is  partly  covered  with  dense  forest,  and  its  good  water  and  delightful 
climate  render  it  a  true  oasis  in  the  desert.    From  this  range  Count  Wickenburg, 
like  Dr.  Donaldson  Smith,  went  south  to  Lasamis,  and  thence  through  dense  bush 
to  the  Guaso  Nyiro.    Rendile  were  again  met  here,  as  well  as  many  kraals  of 
Laigop.    The  former  inhabit  the  country  between  3°  N.  and  the  Guaso  Nyiro, 
extending  west  to  Mount  Kulal.    The  country  further  north  is  now  uninhabited, 
the  Abyssinians  having  forced  the  Gabra  to  live  near  the  Boran.     Lorian  was 
found  to  be  nearly  dry,  and  seems  to  have  no  outflow.    From  it  the  traveller 
struck  south  for  the  Tana,  finding  water  at  long  intervals  in  dry  river-beds.    The 
Tana  was  reached  at  Korokoro,  and  descended  in  canoes  to  Eepini,  whence  the 
count  proceeded  to  Lamu.     He  has  executed  a  plane-table  survey  of  his  itinerary, 
and  .hopes  to  publish  a  map.     From  Lamu  he  proposed  to  start  again  for  Lado  or 
Fashcda,  and  to  explore  the  country  between  Lake  Rudolf  and  the  Nile. 

TTkamba. — Mr.  Ainsworth's  report  on  this  province  of  British  East  Africa  states 
that  it  is  as  yet  too  early  to  judge  how  far  and  in  what  manner  the  Uganda  rail- 
way has  influenced  the  natives.  Nairobi  is  now  the  ultimate  starting-point  for 
most  traders  to  the  further  interior.     Nearly  all  the  retail  native  trade  is  in  the 
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htndB  of  Indians  and  of  a  few  Greeks,  while  the  wholesale  trade  is  mostly  carried 
on  by  Indians  and  one  or  two  German  houses.  Scarcely  any  British  firms  compete. 
At  many  places  the  Indian  bazaars  have  taught  the  local  natives  the  value  and  use 
of  money.  There  is  a  large  amoxmt  of  land  in  healthy  localities  which  could  be 
oooained  by  Europeans,  and  here  the  cereals  and  fruits  of  temperate  lands  succeed. 
Thus  wheat  and  barley,  and  various  European  fruit-trees  and  vegetables,  especially 
potatoes  and  onion?,  do  well.  There  should  be  eventually  a  large  market  for  East 
African  potatoes,  for  they  are  superior  to  any  imported  kinds.  The  pastoral  pros- 
pects of  the  country  are  also  good.  Cattle  and  sheep  thrive,  and  there  is  some  of 
the  best  grazing  in  Africa  on  the  Eapte  and  Athi  plains.  On  these,  and  in  the 
highlands,  horses  will  live,  and  the  tsetse-fly  is  confined  to  the  lower  country 
south  of  niu«  The  average  rainfall  of  the  last  ten  years  is  stated  to  be  over  50 
inches,  though  in  1898  and  1899  there  was  a  drought.  The  mean  average  tempera- 
ture at  9  a.m.  is  about  64°,  and  at  midday  about  76°. 

Captain  Herrmann  on  the  Kivn  Volcanoes. — A  commuDication  has  been 

received  in  Germany  from  Captain  Herrmann,  leader  of  the  German  section  of  the 
Ejvu  delimitation  commission,  giving  an  account  of  his  observations  in  the  neigh- 
bourhood of  the  Eivu  volcanoes.  It  is  printed  in  the  last  number  of  the  Verhand- 
lungen  of  the  Berlin  Geographical  Society,  and  confirms  in  the  main  the  statements 
of  previous  travellers.  The  great  outbreak  of  Namlagira,  one  of  the  western 
group  of  peaks,  by  which  a  large  area  of  forest  was  destroyed,  has  now  ceased, 
bat  lava  still  continues  to  flow  slowly.  The  two  central  peaks,  both  rising  to  a 
sharp  point,  atd  of  which  one,  viz.  Sabingo  (the  S&biin  of  Moore),  is  likened  t<> 
the  Winklerturm  in  the  Dolomites,  are  estimated  at  over  13,000  feet.  This  and 
the  western  group,  as  seen  from  tbe  mission  station  of  the  White  Fathers,  present 
a  view  which  for  weird  impress! veness  can  scarcely  be  matched  in  the  world.  Like 
other  travellers.  Captain  Herrmann  discovered  many  hot  springs  and  lakes,  some 
of  tbe  former  being  sulphurous  and  others  of  very  various  flavours. 

Flaee-names  at  the  Cape  in  the  Eighteenth  Century.-  M.  H.  Deh^rain 

dSflcusses  in  La  GSographie  (September,  1901),  the  system  of  place-names  which 
prevailed  duriog  the  Dutch  period  at  the  Cape  in  the  eighteenth  century.    Of  the 
three  native  races  with  which  tbe  early  settlers  came  in  contact — the  Hottentots, 
Kaffirs,  and  Bushmen — only  the  first  exercised  any  influence  upon  the  nomenclature 
of  the  period,  and  this  but  a  slight  one.    "  Houtniquas,"  which  in  the  eighteenth 
century  signified  the  long  depression  between  the  sea  and  the  mountains  from 
Mossel  bay  to  the  Eromme  rlvier,  but  is  now  applied  only  to  a  chain  of  moun- 
Udnsy  was  tbe  name  of  a  Hottentot  tribe,  and  *^  Karroo  "  had  its  origin  in  the 
Hottentot  word  Kamsa^  a  '*  dry  and  barren  spot.**    The  names  **  Krakekamma  '* 
and  "  Sitsikamma,*'  applied  in  the  eighteenth  century,  the  first  to  the  country 
between  the  Gamtooe  and  the  Sundag  rivier,  the  second  to  that  east  of  Algoa  bay, 
may  also  be  of  Hottentot  origin.    The  bulk  of  the  place-names  were,  however, 
Botch,  and  these  were  as  a  rule  based  on  some  attribute  of  the  features  described 
(Zwartberg,  Breeds  rivier.  Cedar  Berg,  etc.),  or  on  proper  names.    The  names  of 
six  governors  are,  «.^.,  commemorated  in  the  names  Riebeeks  Kasteel,  Stellenbosch, 
Sirellendam,  Graaf  Reinet,  Plettenberg's  Baay.     The  nomenclature  thus  shows  a 
nqgalar  lack  of  imagination,  and  it  is  surprising,  also,  how  little  the  past  associa- 
tions of  the  colonists  are  recalled  by  the  names.    Elsewhere  the  Dutch,  as  well  as 
other  nations,  perpetuated  the  memory  of  their  homeland  by  such  names  as  New 
Amsterdam,  Hollandia,  Zeelandia;  but  of  tbe  South  African  place-names  three 
only  appear  to  recall  the  origin  of  the  colonistp,  viz.  Hottentots  Holland  (east  of 
Ftlsebay),  Fransche  Hoek  (a  village  settled  by  Huguenots  in  1688),  and  tbe  Orange 
Ho.  IL— February,  1902.]  q 
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river.  M.  D^h^rain  ezpUins  this  by  the  inferior  condition  of  most  of  the  settlers 
and  tVie  cessation  of  intercourse  with  the  mother-country. 

Mad  Island  in  Walfish  Bay. — On  Jane  1, 1900,  the  appearance  of  a  mud 
island  just  within  the  point  which  closes  Walfish  bay  on  the  south  was  noticed 
from  the  settlement  at  the  head  of  the  bay  by  Miss  Cleverley,  daughter  of  the 
resident  magistrate,  who  immediately  went  with  a  party  to  examine  the  phenomenon. 
A  description  of  the  island,  with  photographic  illustrations,  is  given  by  Mr.  F.  W. 
WaldroD,  of  the  Public  Works  Department  at  Gape  Town,  in  the  TrantactUms 
of  the  South  African  Philosophical  Society  (vol.  xi.  part  3).  Mr.  Waldron  points 
out  that  the  soundings  within  the  bay  are  in  general  from  3  to  8  fathoms,  though 
within  the  peuiusula  on  the  south  side,  which  terminates  in  Pelican  point,  the 
water  is  shoal,  and  the  coast  at  the  bottDm  of  the  bay  is  low  and  marshy.  The 
bottom  on  all  the  coast  is  formed  of  a  dark  muddy  sand,  which  turns  metals  black, 
roakiog  them  appear  as  if  painted.  The  examination  showed  that  the  island  was 
approximately  150  feet  long  by  30  wide,  and  rose  to  the  considerable  height  of 
15  feet  above  the  water.  The  sides  fell  nearly  vertically  under  water  to  depths 
of  7  and  8  fathoms,  but  above  water  pieces  had  been  washed  off  by  the  sea,  giving 
the  contours  a  jagged  appearance  well  shown  by  the  photographs.  A  strong  odour 
of  sulphuretted  hydrogen  pervaded  the  spot,  and  steam  appeared  to  issue  from  the 
northern  end  of  the  mass.  On  June  2  Lieut.  Gutsche  swam  off  from  a  boat  and 
procured  a  specimen  of  the  mud,  the  water  proving  cold,  and  the  island  too  giving 
no  indication  of  heat.  The  water  was  dirty,  and  its  surface  covered  with  bubbleii, 
while  a  few  dead  fish  were  found  on  Pelican  point.  By  June  7  the  island  had 
entirely  disappeared.  As  a  probable  causa  of  the  presence  of  gase3  in  the  mud, 
Mr.  Waldron  points  to  the  large  quantities  of  animal  matter  which  must  be 
collected  in  the  bay  from  the  myriads  of  sea-fowl,  as  well  as  from  fish  and  whalei*, 
remains  of  the  latter  being  strewn  along  the  coast  for  miles.  Submarine  dis- 
turbance near  the  locality  is  suggested  by  the  breakage  in  the  telegraph  cable  to 
Q^rman  territory,  which  happened  a  few  weeks  previous  to  the  upheaval  of  the 
island. 

Colonel  Peroz  in  the  French  Sahara.— Golouel  P^roz,  administrator  of  the 

third  "  military  territory  "  of  French  West  Africa — that  lying  between  the  Niger 
and  Lake  Chad — succeeded  early  last  year  in  making  the  journey  to  Zinder  entirely 
within  French  territory,  round  the  northern  circumference  of  the  British  Sokoto 
territory.  A  short  account  of  the  journey,  communicated  by  Colonel  P^roz  to  the 
Paris  G^eographical  Scx;iety,  was  published  in  La  Geographic  for  September  last. 
Many  difficulties  were  encountered,  both  on  account  of  the  scarcity  of  water,  the 
insufficiency  of  the  transport,  and  the  open  hostility  of  the  Tuareg.  From  Sorbo 
Hausa  to  Zinder,  a  distance  of  600  miles,  only  a  single  piece  of  water — the 
Tamaski  marsh — was  met  with  \mtil  quite  close  to  Zinder.  The  route  led  over 
uniform  undulations  of  sandy  soil,  the  relief  becoming  more  accentuated  in  one 
section  only.  As  a  rule  the  valleys  and  beds  of  ancient  rivers  are  blocked  with 
the  ddhrie  of  the  sandstone  which  once  formed  the  framework  of  the  country. 
The  level  rises  regularly  to  2000  feet,  afterwards  falling  to  1250,  and  again  rising 
to  1650.  On  the  plateaux  the  vegetation  consists  of  thorny  scrub,  stunted  trees, 
and  short  thin  grass,  but  it  is  richer  in  the  depressions,  where  palm-trees  are 
numerous.  Almost  all  the  commercial  movement  is  from  north  to  south  and  vice 
versa,  the  only  transverse  route  of  importance  being  that  from  Eano  and  Sokoto 
to  Ilo.  In  March,  April,  and  May  the  temperature  is  very  high,  40°  to  42°  C. 
(104°  to  107°*6  F.)  being  regularly  registered  at  2  p.m.  by  thermometers  in  the  shade 
and  with  a  north  exposure. 

Exploration  in  the  Sonthem  Xamemn.—An  important  expedition,  which 
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iias  resulted  in  valuable  addition  to  our  knowledge  of  the  southern  interior  of  the 
Eamamn,  has  lately  been  carried  oat  by  Baron  von  Stein,  whose  former  good 
work,  while  in  charge  of  the  station  of  Lolodorf,  on  the  npper  Lokunje,  has  already 
been  noticed  in  the  Journal  (yol.  xiv.  p.  664,  xvi.  p.*  662).    On  his  new  expedition, 
the  Baron,  who  is  now  in  charge  of  the  newly  opened  G^erman  districts  on  the 
Ngoko,  and  started  this  time  from  the  extreme  east  of  the  Eamerun,  was  able  to 
push  far  enough  westward  to  link  his  route  with  his  former  surveys  from  that 
direction.    Starting  on  April  16,  1901,  from  the  newly  founded  port  of  Tukaduma 
(Pleyn's  Bumbum),  the  expedition  passed  for  nine  days  through  entirely  unin- 
habited primeval  forest — the  '*  dead  zone  *'  of  the  German  traveller,  though  this 
refers  only  to  the  absence  of  human  inhabitants,  the  numbers  of  game,  especially 
elephants  and  buffidoes,  being  described  as  enormous.     For  the  greater  part  of  the 
distance  the  country  was  quite  level  and  exceedingly  well  watered  by  the  Bumba 
(upper  Ngoko)  and  its  tributaries,  the  main  stream  being  crossed  at  the  western 
end  of  the  "dead  zone.**     The  geological  formation  remained  the  same  to  the 
western  terminus  of  the  whole  route — laterite  underlaid  by  either  gneiss  or  granite. 
Occasional  grassy  stretches  suggested,  by  their  flora  and  fauna,  that  the  grass-landn 
of  the  north  were  at  no  great  distance.    On  the  25th  the  district  of  the  Njem,  or 
Njima,  was  entered,  Bule  traders  from  the  north-west  being  also  encountered,  and 
after  again  traversing  an  uninhabited  tract  a  halt  was  made  at  the  village  of  the 
Njem  chief  Bijum.    The  expedition  was  now  within  a  great  bend  made  by  the 
important  river  Ja,  which  flowed  at  no  great  distance  both  on  the  north  and  south. 
Proceeding  westward,  however,  the  expedition  marched  for  a  number  of  days  with- 
out reaching  the  eod  of  the  bend,  which  seemed  to  widen  out  westwards  from  three 
to  six  or  more  days'  journey  across.     A  continuous  westerly  route  through  districts 
of  the  Bule  tribe  led,  however,  at  last  to  the  river,  which,  where  crossed,  had  a 
width  of  70  yards  and  a  depth  of  20  to  25  feet.    The  extreme  western  end  of  the 
bend  seems  to  be  in  about  12°  £.     Crossing  sn  important  tributary,  the  Lobo, 
Baron  von  Stein  reached  the  western  limits  of  the  Bule  districts,  and  was  able  to 
refit  at  the  village  of  Ngulemakoog,  previously  visited  by  him  from  the  west, 
which  was  reached  on  June  5.  The  Ja,  on  which  this  journey  has  thrown  so  much  new 
light,  has  but  a  slight  fall,  aod,  except  at  one  spot,  seems  to  be  navigable  through- 
out the  region  traversed.    It  has  important  tributaries  from  the  east,  one  of  which 
is  the  Libe,*  and  seems  to  have  its  origin  in  a  source-region  which  gives  rise  also 
to  the  Bumba,  and  tributaries  of  the  Nyong  and  Kadei.    Baron  von  Stein  still 
holds  to  the  belief  that  it  belongs  to  the  Ngoko  system,  but,  as  is  pointed  out  by 
M.  Wanters,  it  would  seem  to  belong  to  the  Ogowe  basin,  at  least  if  identical  with 
the  Ja  of  Lesieur  {Journal,  vol.  xviii.  p.  535).    The  great  forest  has  been  shown 
by  this  expedition  to  extend  further  north  than  had  been  imagined,  reaching  the 
Nyong,  if  not  the  Sanaga,  in  places.    The  Bule  tribe  stretches  further  east  than 
hu  been  supposed,  while  in  the  east  of  the  region  nomad  dwarfis  are  very  numerous 
tndare  the  chief  purveyors  of  ivory,  which,  apart  from  rubber,  is  the  only  product 
of  the  conntry  yet  capable  of  exploitation.    Further  reports  from  Baron  von  Stein, 
^  which  we  hope  to  recur  shortly,  have  since  been  published  in  the  Deutsche^ 
^olonialblattf  from  which  the  above  information  is  also  taken. 

AMESIOA. 

The  Coal  Measnres  of  Canada. — The  coal  area  of  Canada  is  estimated  by 
Mr.  Johnson,  the  Dominion  statistician,  at  97,200  square  miles;  but  this  estimate 

*  It  ieems  possible  that  this  name  may  have  given  rise  to  the  rumours  of  a  Lake 
liba,  formerly  current  in  the  neighbouring  regions. 
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does  not  include  ftreas  in  the  far  north  which  are  known  to  exist,  but  remain  unde- 
veloped. Ab  regards  their  position,  the  coal  measures  of  the  Dominion  are  described 
as  being  exceptionally  situated.  The  extreme  eastern  and  western  fields  are  on  the 
ooast^liDo.  The  provinces  of  Quebec  and  Ontario,  which  are  without  coal,  are 
compensated  by  the  possession  of  innumerable  waterfalls,  with  a  combined  energy 
of  many  millioDS  of  horse-power,  afifording  every  advantage  for  the  production  of 
electricity  at  a  cheap  rate. 

loe  Cayes  and  Frozen  Wells  in  the  United  States.— Mr.  H.  H.  Kimball,  of 

the  Weather  Bureau  of  the  Uoitedj  States,  has  lately  made  a  study  of  some  of  the 
more  remarkable  instances  known  in  America  of  permanent  accumulations  of  ice 
in  caves  or  wells,  and  gives  the  results  of  his  researches  in  the  Monthly  Weather 
Remew  for  August  last.    Mr.  Kimball  began  by  carefully  studying  the  literature 
of  the  subject,  the  result  being  to  show  to  what  a  large  volame  it  has  already 
attdned.    According  to  a  statement  by  Mr.  Balch  in  his  work  on  '  GlaciSres,  or 
Freezing  Caverns,'  published  in  1900,  the  formation  of  subterranean  ice  has  been 
recorded  from  nearly  300  places  in  the  entire  world,  some  65  of  these  being  in  the 
United  States.    Mr.  Kimball  describes  some  of  the  latter  from  the  accounts  of 
various  writers,  and  then  proceeds  to  give  the  results  of  his  own  observaUons. 
The  localities  examined  included  the  mines  at  Port  Henry,  N.T.,  and  various 
caves,  etc.,  in  Vermont.  Of  the  Port  Henry  mines  most  present  no  unusual  pheno- 
mena, being  described  as  warm  throughout  the  year ;  but  one  mine.  No.  21  of  the 
Port  Henry  Iron  Ore  Company,  is  remarkable  as  containing  ice  throughout  the 
year,  while  the  winter  temperature  is  excessively  low,  —38°  F.  having  been  recorded. 
The  reason  given  by  Mr.  Kimball  is  that  the  entrance  to  the  mine  is  a  pit,  wide 
at  the  top  and  gradually  tapering  downwards,  the  roof  having  been  blown  off  with 
dynamite.    This  favours  the  gravitation  of  the  cold  dense  air  towards  the  bottom, 
500  feet  below  the  surface.    Here  an  air  temperature  of  36*2°  Fahr.  was  registered 
by  Mr.  Kimball  in  August.   In  the  Pittsford  ice-cave  near  Brandon,  Vermont,  the  ice 
is  found  in  a  pit  reached  by  a  hole  in  the  side  of  a  mountain  gorge.    Here  again 
there  is  no  tendency  for  the  warm  surface  air  to  flow  in  and  replace  the  cold  dense 
ur  of  the  cave.  The  lowest  air-temperature  observed  was  35*2°  Fahr.   Near  Walling- 
ford,  Vermont,  an  immense  talus  of  quartz  reck  abuts  on  the  mountain,  among 
the  boulders  of  which  an  air- temperature  of  45°  was  observed,  though  the  surfiM}e 
air- temperature  halfway  up  the  talus  was  70°.    A  spring  issuing  from  the  base  at 
the  low  temperature  of  41*0°  indicated  the  presence  of  ice  at  inaccessible  depths 
in  the  talus.    As  regards  the  frozen  well  at  Brandon,  Vermont,  where  a  froaen 
stratum  was  encountered  on  the  first  digging  of  the  well,  some  have  supposed  this 
to  he  a  survival  from  the  Glacial  epoch ;  but  as  the  geological  formation — a  moraine 
composed  of  small  pebbles — favours  the  circulation  of  air  through  the  strata, 
Mr.  Kimball  is  inclined  to  attribute  the  presence  of  ice  to  the  same  causes  and  the 
same  general  principles  that  apply  to  the  other  cases.    The  ice  caves  and  froeen 
wells  are,  he  thinks,  but  different  manifestations  of  the  same  phenomenon.    In 
winter  the  cold  air  circulates  to  unusual  depths,  freezing  the  water  with  which  it 
comes  in  contact ;  while  in  siunmer  heat  finds  its  way  to  the  ice  only  by  the  slow 
process  of  conduction. 

The  Brazil-Bolivian  Bonndary. — The  announcement  is  made  in  the  second 
number  of  Qlohue  for  the  present  year  that  the  commissions  which  have  been  at 
work  on  the  delimitation  of  the  boundary  between  Brazil  and  Bolivia  have,  with 
great  labour  and  danger,  explored  the  little-known  course  of  the  Tavari,  the  source 
of  which  was  found  to  lie  in  7°  6'  55-3"  S.,  73°  47'  30"  W.  The  work  was 
attended  with  considerable  loss  of  life,  the  victims  including  two  of  the  Brazilian 
commissioners. 
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Beport  of  the  Department  of  Landi  and  Survey,  Hew  Zealand,  for 

1900-1901. — ^The  report  by  Mr.  A.  Barroo,  Aflsist&Dt  Surveyor-Geaeral  of  New 
Zealand,  on  the  operations  of  the  Department  of  Lands  and  Survey  for  the  twelve 
montlis  ended  March  31,  1901,  contains  a  large  amount  of  geographical  matter 
relaiiog  tq  the  colony.  It  gives  a  full  account  of  the  survey  work  during  the 
year,  land  transactions,  road  construction,  and  other  works.  With  regard  to  the 
trigonometrical  and  topographical  surveys,  the  largest  area  done  during  the  year 
was  in  the  district  of  Auckland,  where  518,570  acres  were  triangulated  and  mapped, 
chiefly  in  the  Urewera  country  ;  other  areas  dealt  with  were  :  in  the  south-west  of 
SoQthland,  148,000  acres;  in  Hawke's  Bay,  56,100  acres,  in  the  Moeangiangi  and 
Tongcuo  districts;  while  Mr.  H.  M.  Skeet  finished  the  topographical  survey  of 
Mount  Egmont,  72,400  acres.  In  Otago  Mr.  W.  T.  Niell's  survey  of  the  country 
around  Dunedin  for  the  Intelligence  Office  embraced  85,000  acres.  Progress  has 
been  made  in  the  magnetic  survey  of  the  colony.  Mr.  Coleridge  Tarr  made 
obeervations  at  eighty  stations,  viz.  seventeen  in  the  northern  part  of  the  Middle 
Island,  and  sixty-three  in  the  North  Island,  chiefly  on  the  coast-line  from  Welling- 
ton by  the  west  and  north  to  the  Bay  of  Plenty  on  the  east.  A  base  station  was  to 
be  established  at  Cbristchurch,  which  will  probably  be  used  by  the  Britbh  Antarctic 
Expedition  as  its  base  station.  The  appendices  deal  with  such  matters  as  land 
settlement,  administration,  surveys,  roads,  river  works,  magnetic  survey,  sanctuaries 
for  wild  animals,  forestry,  village  settlements,  etc.  The  report  contains  a  number 
of  maps^  plans,  and  illustrations. 

Annezation  of  Eimatara  by  France. — The  small  island  of  Rlmatara,  the 

irestemmost  of  the  Tubuai  or  Austral  group  in  the  South  Pacific,  was,  with  its 
dependencies,  the  Maria  islands,  formerly  annexed  by  France  on  September  2, 
1901,  on  the  request  of  the  principal  inhabitants. 

POLAB  BSGIOHS. 

Baron  E.  W.  Toll's  Arotio  Expedition.— News,  and  good  news  too,  has  at 

^t  been  received  from  the  Arctic  Expedition  of  Baron  Toll.  It  was  in  the  form 
of  the  following  telegram  addresstd  to  General  Rykatcheff,  head  of  the  Central 
Heteorplogical  Observatory,  which  telegram  must  have  been  conveyed  to  Yakutsk 
^y  a  messenger  of  the  expedition,  and  thence  wired  to  St.  Petersburg.  It  was  dated 
"Yakutsk,  December  4  (17),  1901,"  and  ran  as  follows;  "  On  September  11  (24), 
^ter  overtook  us  in  Nerpichiya  bay,  75°  22'  (N.)  and  137°  16'  (E.  long.).  From 
November  1  (N.S.)  we  have  opened  a  (meteorological)  station  viith  hourly 
^^▼ations.  All  right;  all  well,  sending  greetings  (to)  Chief  Observatory. 
^^^ryOf  October  25  (November  7),  1901.''  The  bay  where  the  expedition  is  winter- 
^g  is  thus  not  far  from  Ust  Yansk,  to  the  north-east  of  it. 

Dr.  Ekatam's  Expedition  to  Hoyaya  Zemlya.— In  addition  to  the  Russian 

Expedition  under  Boiissov,  already  alluded  to  in  the  Journal,  a  Swedish  party, 
^der  Dr.  Ekstam,  was  also  at  work  during  1901  in  Novaya  Zemlya,  though  the 
^^ults  were  smaller  than  had  been  hoped  on  account  of  unfavourable  climatic 
Editions.  A  short  account  of  the  eipedition  was  recently  given  in  Olobus  (vol. 
^xu.  No.  19).  The  start  from  Archangel  was  much  delayed  by  the  masses  of 
drift-icf ,  and  when  at  last  Matochkin  Shar  was  reached,  this  was  found  to  be  so 
^iod[ed  that  it  was  impossible  to  pass  through  the  strait  to  the  proposed  scene  of 
<>perations  on  the  east  side  of  the  islands.  Dr.  Ekstam  decided  therefore  to  proceed 
oorthwards  along  the  west  coast  in  order  to  complete  his  investigations  made  there 
^  1891  and  1895.    He  paid  special  attention  to  the  condition  and  mode  of  life  of 


222  THE  MONTHLY  RIOORD. 

the  Samoyeae  immigrants  from  Northern  Siberia,  who  maintain  a  difficult  existence 
in  groups  of  two  or  three  households,  linng  on  the  proceeds  of  the  chase  of  wild 
reindeer,  polar  bears,  etc.,  and  by  fishing.  In  unfavourable  summers,  howoFor, 
they  are  unable  to  lay  in  a  sufficient  supply  of  food  for  the  winter,  and  are  then 
forced  to  kill  a  portion  of  their  dogs,  and  so  are  placed  at  a  further  disadvantage  for 
the  hunt  of  the  next  season.  Dr.  Ekstam  considers  the  climate  far  worse  than  that 
of  Spitzbergen,  in  spite  of  its  more  southerly  position.  This  he  explains  by  the  less 
favourable  influence  of  marine  currents,  and  the  greater  proximity  to  the  pole  of 
cold.  In  1901  the  mean  temperature  varied  between  5°  and  10°  C  (41°  and  50® 
Fahr.)»  but  in  some  seasons  higher  temperatures  are  reached,  and  the  west  coast 
then  assumes  a  green  appearance.  Dr.  Ekstam  hopes  to  undertake  a  new  expedition 
duriog  the  present  year. 

The  Antarctic  Expeditions. — ^The  DUcovery,  with  the  British  Antarctic 
Expedition  on  board,  sailed  from  Lyttelton,  N.Z.,  on  December  21,  and  made  her 
final  start  for  the  Antarctic  from  Port  Chalmers  on  December  24.  Before  this  a 
message  had  been  sent  by  the  king,  bidding  God-speed  to  the  expedition,  and 
wishing  it  every  success.  The  following  telegram  was  despatched  by  the  com- 
mander from  Port  Chalmers,  on  December  24 :  *^  Please  convey  to  His  Majesty  our 
respectful  thanks  for  gracious  message  of  farewell.  Please  wire  to  all  relations  CKkmI- 
bye ;  all  fit,  well,  and  cheerful.  Merry  Christmas  and  Happy  New  Year.  Confident  of 
happy  return.  Thoughts  will  be  with  you. — Discovery"  Despatches  from  Captain 
Scott,  giving  an  account  of  the  scientific  work  carried  out  during  the  voyage,  have 
been  received  by  mail,  and  will  form  the  subject  of  the  address  by  the  President 
at  the  Society's  meeting  on  February  24.  The  vessel  which  conveyed  the  additional 
supplies  for  the  Gauss  from  Sydney  to  Kerguelen  Land  has  now  returned,  and 
reports  all  well  with  the  German  Expedition,  which  has  duly  reached  its  final  base. 

ICATESMATIOAL  AHD  PHTSIOAL  eSOeBAPHT. 

Apparatus  for  recording  Water-leyels.— Amoogst  the  most  important 

of  the  devices  now  in  use  for  afibrding  protection  in  case  of  floods  are  instruments 
for  recording  and  reporting  the  water-level  at  distant  pointF.  The  essential  part  of 
most  of  these  consists  of  a  style  which,  by  means  of  an  electrical  attachment,  dtaws 
a  curve  showing  the  variations  of  level.  The  drawbacks  incidental  to  apparatus  of 
this  type  are  that  any  flight  instrumental  error  which  causes  an  ordinate  or  abflcisaa 
to  be  drawn  out  of  scale,  is  magnified  as  the  record  continues,  and  that  a  temporary 
stoppage  of  the  pen  may  pass  altogether  unnoticed.  Thus  the  record  may  become 
untmstwortby  to  such  an  extent  as  to  be  worse  than  no  record  at  all.  A  new 
instrument  on  the  Siedek-Schaffler  system,  which  has  just  undergone  a  series  of 
tests  by  the  Central  Hydrographic  Bureau  in  Vienna,  is  free  from  the  defects 
named.  At  stated  intervals  (of  less  than  an  hour)  the  movements  of  the  float 
cause  the  actual  water-level  to  be  automatically  printed  in  figures  on  a  strip  of 
paper,  by  electrical  contact.  By  this  system  the  changes  of  level  at  a  whole 
series  of  distant  points  may  be  recorded  at  a  central  station ,  the  operation  of 
recording  a  complete  observation  occupying  only  three-quarters  of  a  minute.  The 
apparatus  is  at  present  in  operation  on  the  Moldau  in  Bohemia,  and  it  is  proposed 
to  erect  a  number  of  sets  on  the  Danube.  Full  information  regarding  its  construc- 
tion will  be  found  in  the  Oesterreichische  Monatschrift  fur  den  offenUtchen  Baudienatf 
No.  xii,  1899. 

Climatic  Contrasts.  —In  No.  3  of  the  third  volume  of  the  Abhandlungen  of 
the  Vienna  Geographical  Society,  Dr.  Ludwig  Coellen  gives  a  clear  statement  of  the 
great  contrast  between  the  climatic  conditions  on  the  ea^t  and  west  sides  of 
the  northern  continents  north  of  the  tropicp,  which  is  so  marked  a  feature  of 
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maleorological  mapa.  He  projerly  devotes  his  first  part  to  tlie  winds,  next  com- 
pared the  ocean  currente,  next  the  temperatures,  next  the  moiaturo,  aad  lastly  the 
vegetfttion,  of  the  two  sides  of  the  contineDtP.  The  wiod  sod  temperature  arc 
moit  fully  discussed,  and  some  uaeCul  lables  of  dntn  are  ^Iven.  He  retains  the 
UDfoctuiiala  and  iaezoct  teimB  "  insular "  aud  "  continental "  climates. 

OZHESAI. 
OUM  and  Iil&ndl. — The  many  points  of  resembkoce  between  aaseti  and 
Ulsnda,  from  the  point  of  view  of  human  geography,  are  well  brought  out  in  a  paper 
by  Willy  Marcus,  prloted,  with  a  number  of  other  instructive  studies,  in  the 
Ftttichrift,  brought  out  by  the  Geographical  Seminary  of  Breslau  nniversity  iu 
boDour  of  the  meeting  Inat  year  in  that  city  of  the  German  "  Geographentag." 
The  compar'son  is,  of  course,  no  new  one,  having  been  a  favourite  point  on  the 
part  of  students  of  aathropogeography  from  Hitter  to  Ratzel,  to  say  nothing  of 
earlier  writers ;  but  Herr  Marcus  goes  more  fully  into  the  subject  tbas  most  of  his 
predeoessors,  and  supports  bis  thesiii  by  abuodant  illustrations  drawn  from  the 
actual  observations  of  travellers  and  others.  He  approaches  the  subject  from  th« 
point  of  view  (1)  of  the  ioflaence  of  tbe  isolated  position  of  islands  and  oases ; 
{'S)  of  the  relation  of  such  features  to  the  uDinhabited  expanse  arouud  them ;  and 
(3)  of  the  iifect  on  ihe  life  within  ihem  of  their  limited  area.  In  the  case  of  both 
islands  and  oases,  the  isulatloo  from  the  rest  of  the  world  has  intnxluced  an  element 
of  mystery  into  men's  conce[itions  of  thetii,  and  bos  also  made  them  favoiirite 
rttreatH  of  hermits,  monks,  and  the  like,  as  well  as  placet;  of  banishnieut  and 
retreats  in  times  of  danger  and  disturbance.  The  inQuence,  especially  climatic,  of 
the  surrounding  medium,  though  diSerent  in  tbe  case  of  oases  and  islands,  leads  to 
surprisingly  analogous  results.  Vegetation  is  limited  iu  each  case, and  in  the  date- 
palms  of  the  one  and  the  coco-nut  palms  of  tbe  other,  the  inhabitADts  find  their 
chief  support  and  reliance  fur  common  necesaaries.  In  both  cases  tbe  Eiurroundiog 
medium  is  a  source  of  danger,  arising  both  from  the  forces  of  nature  (waves  of  the 
sea  and  of  sand)  and  from  tbe  aea  and  land-robbers  which  infett  tbem.  The 
mtricted  artu  leads  commonly  to  the  maeHJng  together  of  a  dense  population,  and 
tbe  attendant  riuks  of  over-crowding,  as  well  as  to  frequent  degeneration,  whether 
from  tbe  waiit  of  new  blood  as  a  reuovating  agent,  or  from  the  cramping  influence 
on  the  conditiuua  of  life.  Both  islands  and  oases  are  often  ao  easy  prey  to  eztemaL 
enemies,  and  ibe  internal  life  of  the  inhabitants  shuns  striking  analogies  in  the 
want  of  adh(  sion,  and  even  positive  enmity  bttween  tbe  sepiirate  communities  into 
which  tliey  are  broken  up.  Tbey  thus  occupy  a  Tdlalivelj  unimpottEint  place  iu  tbe 
general  biatory  of  tbe  world,  their  chief  r6le  being  that  of  links  in  tbe  chain  uf 
communications  acioss  vait  seas  and  desert'.  In  spits  of  these  analogiee,  some 
important  differeuces  are  to  be  nutictd,  tbe  desert  alone  being  truly  cbaraoterized  as 
a  barren  uasie  and  a  barrier  to  intercourse,  and  forming  a  strong  contrast  to  the 
ocean  with  its  leiming  life  and,  in  modem  times  at  least,  its  rd/e  as  a  link  between 
■he  natitas. 


OBITUARY. 

Sir  Francis  De  Winton. 
TaB  death  of  Mnjur-Generai  Sir  Francis  De  Winton,  a.A,,  o.c.M.a.,  c.b.,  wbiob, 
we   legrvt  to  announce,  occurred  on  December  IS,  deprives   the   Society  of   tlie 
services  of  one  who  was  at  once  a   valued  member   of   its    Council    and  on 
authority  on  matters  relating  to  CcnUal  Africa.    Bom  in  l&3ii.  Sir  Krancis  entered 
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the  army  during  the  dark  and  stormy  days  of  the  Crimean  War«  througn  tne 
latter  half  of  which  he  seryed  with  coDsiderable  distinction.     Subeequently  he 
occupied  positions  of  importance  under  Sir  W.  F.  Williams  in  British  North 
America  and  in  Gribraltar,  and,  after  serving  for  a  short  time  as  Military  Attach^ 
at  Gonstantioople,  returned  to  Canada  in  1878  with  the  new  Govemor-GFeneral, 
the  Marquis  of  Lome.    It  was  shortly  after  bis  return  from  Cinada  in  1883  that 
Sir  Francis  f  jrmed  the  first  of  those  connectioos  with  Africa  for  which  he  is  best 
known  io  geographical  circles.    It  was  he  who  was  appointed  by  King  Leopold, 
early  in  1884,  to  take  the  place  of  Sir  Henry  Stanley  in  the  territories  which  had 
been  acquired  by  the  great  explorer  on  behalf  of  the  International  Association  of 
the  Congo,  and  his  was  the  important  work  of  preparing  the  ground  for  the 
introduction  of  some  form  of  government  into  these  territories,  which  were  so 
shortly  (1884-5)  to  be  recognized   by  the  European  Powers  as  constituting  an 
independent  state.    Sir  Francis  only  remained  in  what  is  now  the  Congo  Free 
State  for  two  years,  but  duriagthat  time  he  travelled  widely  and  studied  the 
country  carefully,  and  it  was  he  who  despatched  the  first  steamer  that  ascended 
the  EassaL    On  his  return  in  1886,  he  was  elected  a  member  of  the  Society's 
Council,  and  at  one  of  the  evening  meetings  he  read  an  interesting  paper  on  the 
Free  State  (Froceedingt^  New  Series,  vol.  viiL).    For  some  years  he  was  one  of 
the  honorary  secretaries  of  the  Society,  and  in  1889  he  presided  over  the  geographical 
section  of  the  British  Association  Meeting  at  Newcastle-on-Tyne.    Previous  to 
this,  however,  he  had  in  1887-88  commanded  a  punitive  expedition  against  the 
Tonnis  of  Sierra  Leone,  and  had  been  chosen  to  act  as  secretary  to  the  Emin 
Pasha  Relief  Expedition.    At  the  end  of  1889  he  was  sent  out  to  South  Africa 
by  the  Government,  and  in  conjunction  with  commissioners  appointed  by  the 
Government  of  the  Transvaal,  held  an  inquiry  into  the  position  occupied  by 
Swaziland.     On  his  return  from  this  mission,  he  was  appointed  Governor  of 
British  East  Africa,  then  administered    by  the  Imperial  British   Eut  Africa 
Company,  and  his  residence  in  this  part  of  the  Dark  Continent  enabled  him  to 
complete  the  practical  knowledge  of  affairs  relating  to  Central  Africa,  which  he 
had  begun  to  acquire  in  the  Congo  Free  State.    This  was  the  last  post  that  he 
held  abroad,  however,  for  soon  after  his  return  in  1891,  he  was  appointed  controller 
of  the  household  of  first  the  Duke  of  Clarence  and  then  the  Duke  of  York,  from 
which  latter  post  he  retired  only  a  short  time  ago.    Sir  Francis  was  compelled 
to  vacate  his  seat  on  the  Council  in  1890,  but  he  resumed  it  in  1899,  and  filled 
it  until  his  death. 


The  Bey.  Thomas  Wakefield. 

The  death  of  the  veteran  missionary  Erhardt  has  been  quickly  followed  by 
that  of  another  East  African  pioneer,  the  Rev.  Thomas  Wakefield,  who,  like  the 
former,  took  advantage  of  his  long  residence  as  a  missionary  on  the  East  Coast  to 
engage  in  researches  on  the  then  mysterious  geography  of  the  remote  interior. 
Mr.  Wakefield  possessed  the  true  instinct  of  a  geographer,  and,  while  contributing 
not  a  little  by  his  own  journeys  to  an  improved  knowledge  of  the  East  African 
coast-lands,  will  be  perhaps  chiefly  remembered  by  geographers  for  his  almost 
unique  contributions  to  geography  by  the  method  of  careful  inquiry  among  the 
members  of  native  trading  caravans,  which  enabled  him  to  forestall  to  some  extent 
the  results  of  actual  exploration.  Towards  this  end  he  was  no  doubt  assisted  by 
his  good  fortune  in  meeting  with  such  competent  interpreters  of  his  material  as 
Mr.  Keith  Johnston,  and,  subsequently,  Mr.  Ravenstein,  but  such  aid  could  have 
done  little  to  unravel  the  intricacies  of  the  geography  of  the  interior  apart  from 
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tbe  renuukable  perMverance  and  aocuracy  in  recording  displayed  by  tlie  inquirer 
on  theapoL 

Mr.  Wakefield  was  born  at  Derby  in  1836,  and  at  the  age  of  ^teen  years  was 

apprenticed  to  the  printing  trade  at  Nantwich.      Afterwards  he  catered  the 

ministry  of  the  Wesleyan  Association,  now  the  United  Methodist  Free  Chorche'*, 

and  worked  for  seyeral  years  in  ComwalL    He  began  his  work  as  a  missionary 

in  East  Africa  some  forty  years  ago,  being  one  of  a  band  sent  out  by  the  United 

Methodist  Free  Gharches  in  1861,  under  the  leadership  of  Dr.  Erapf,  his  sphere  of 

laboor  lying  in  the  Ribe  district  near  Mombasa,  which  remained  his  headquarters 

in  spite  of  the  many  journeys  which  he  undertook  in  the  Galla  and  Somali  districts 

to  the  north.    The  first  of  these  was  made  in  1865,  and  the  second,  on  which  he 

was  aooompanied  by  his  fellow-labourer  Mr.  New,  and  which  extended  beyond  the 

Tana  to  Patta,  in  1866-67.  An  account  of  the  first  of  these  journeys  was  published 

in  1866,  under  the  title  '  Footprints  in  Eastern  Africa.*    In  1870  he  presented  to 

our  Society  the  first  instalment  of  native  information,  based  on  the  routes  of 

earavans,  which  was  published  in  the  Society^s  journal,  accompanied  by  a  map  by 

Mr.  Keith  Johnson,  in  which  the  whole  of  the  existing  information  from  various 

lources  was  embodied,  and  which,  when  compared  with  modern  maps,  shows  a 

lurprising  degree  of  accuracy  when  the  hearsay  nature  of  the  intelligence  is 

considered.     Among  the  names  of  remote  places  derived  from  Mr.  Wakefield's 

itineraries  we  find  those  of  such  now  familiar  localities  as  Elgeyo,  Lumbwa,  Suk, 

Lorian,  Kavirondo,  Laikipia,  some  of  which  have  been  first  reached  by  Europeans 

within  quite  recent  years.    In  1878  Mr.  Wakefield  returned  to  Europe  after  a 

second  lengthened  stay  in  East  Africa,  again  bringing  notes  which  proved  of 

much  value  to  cartographers.     A  jouiney  made  by  him  in  the  Southern  Gralla 

ooQQtries  in  1877  was  described  in  the  Proceedings  for  1882,  and  the  same  volume 

ooQtained  a  further  instalment  of  native  itineraries  collected  by  him,  one  of  which 

inoladed  an  account  of  the  cave-dwellings  of  Mount  Elgon,  soon  afterwards  visited 

1>7  Joseph  Thomson,  while  another  described  a  route  to  the  country  east  of  Lake 

Bodolf^  into  which  Dr.  Donaldson  Smith  was  the  first  white  man  to  make  his  way 

^i^irteen  years  later.    Other  itineraries  leading  into  the  very  heart  of  the  Galla 

^  Somali  countries   were  published    by  Mr.   Ravenstein   in   1881   from   Mr. 

Wakefield's  notes. 

The  zealous  missionary's  labours  in  Eist  Africa,  to  which  he  had  returned  in 
^^  were  continued  for  some  years  longer,  but  his  active  work  in  the  cause  of 
K^ogrtpby  was  now  at  an  end.  He  finally  returned  to  this  country  in  1887,  but 
continued  his  ministerial  work  for  the  Methodist  body,  of  which  he  was  elected 
president  in  1888,  in  various  English  towns.  His  last  sphere  of  labour  was  at 
°^tliport,  where,  after  being  for  some  time  in  failing  health,  he  died  on  December 
^^  lail  He  was  twice  married,  in  1869  and  1883,  bis  first  wife  and  infant  son 
^nng  died  at  Kibe  in  1873. 

Mr.  Wakefield  had  been  the  recipient  of  the  Murchison  Grant  of  our  Society 
^  1882,  and  became  a  Fellow  in  1889.  It  had  once  been  his  intention  to  publish 
^i>  copious  notes  on  the  Qallas,  their  history,  folk-lore,  etc.,  and  it  is  matter  for 
'^S^  that  want  of  leisure  prevented  the  realization  of  this  purpose. 


Alexander  Charles  Allan. 

News  has  been  received  of  the  death  in  July  last,  at  St.  Eilda,  Melbourne,  of 
Hr.  Alexander  Charles  Allan,  formerly  Assistant  Surveyor-Greneral  to  the  Govern- 
ment of  Victoria,  and  a  FtUow  of  the  Society  since  1891.  Mr.  Allan  left  Scotland 
for  Aostralia  in  the  early  fifties  of  the  last  century,  and,  boing  a  trained  surveyor, 
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speedily  obtained  a  post  in  the  Victoria  Survey  Department.  The  excellence  of 
his  work  quickly  marked  him  oat  for  promotion,  and  when  the  Greodetic  Surrey 
of  the  colony  was  undertaken  in  1857,  he  was  one  of  the  first  to  bo  selected  to 
carry  out  the  work.  In  1858-59  he  measured  the  base-line  on  the  Werribee 
plains  and  commenced  the  primary  triangulation  of  the  colony,  and  continued  to 
do  important  work  until  the  conclusion  of  the  survey.  In  1873  he  was  one  of  the 
two  surveyors  appointed  to  fix  the  boundary-line  between  Victoria  and  New 
South  Wales  from  the  easternmost  source  of  the  river  Murray  to  the  sea.  The 
work  of  marking  out  the  boundary  fell  to  Bir.  Allan,  and  in  the  space  of  eighteen 
months  he  carried  the  line  from  the  starting-point  to  the  coast  with  such  accuracy, 
notwithstanding  the  fact  that  the  country  traversed  was  very  mountainous  and 
presented  great  difficulties,  that  it  came  out  only  16  feet  8  inches  from  Conference 
point  on  Gape  Howe,  the  beacon  on  either  side  of  which  it  had  been  agreed  to 
allow  the  surveyor  a  latitude  of  110  yards.  Subsequently,  first  as  Chief  Inspector 
of  Surveys  and  then  as  Assistant  Surveyor-Greneral,  Mr.  Allan  rendered  further 
valuable  service  to  the  Gk)vemment,  but  in  1878  he  retired  from  public  office  and 
took  up  private  work. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1901-1902. 

Fourth  Ordinary  Meeting,  January  13,  1902. — General  Sir  Henry  W. 
Norman,  g.c.b.,  q.c.m.g.,  ci.e.,  in  the  Chair. 

Elections. — Captain  H,  Boequet ;  Frederic  Burrow;  James  Frame;  James 
Hillyer;  Tom  Qeorge  Lonystaff,  M.A.,  F,R.  Met,  Soc, ;  Frank  Wm,  Lucae,  M.A., 
B,Sc, ;  Howard  Martin  ;  James  Scott ;  Alfred  John  Si/ton ;  Arthur  Wilcox. 

The  Paper  read  was ; — 

"  From  Shanghai  to  Bhamo.''    By  Dr.  R.  Logan  Jack. 


Wednesday,  January  8,  1902,  at  4.3  p.m. 
Lecture  on  Waves  to  Young  People.    By  Dr.  Vaugban  Coroish. 

GEOGRAPHICAL  UTERATURE  OF  THE  MONTH. 

AddiHonB  to  the  lAbrairy, 
Bj  EDWABD  HEAWOOD,  M.A.,  LibraHam,  B.a.8. 

Tbb  following  abbreviations  of  nonns  and  the  adjectives  derived  fkom  then 
employed  to  indicate  the  sooroe  of  articles  from  other  pnbUoationi.    Qeographiaal 
names  are  in  each  case  written  in  fidl : — 


A.  s  Aoademy,  Aoademie,  Akademie. 
Abb.  s  Abhandlnngen. 

Ann.  s  Annals,  Annales,  Annalen. 

B.  s  Bolletin,  Bollettino,  Boletim. 
Oom.  s  Oommeroe. 

0.  Bd.  s  Gomptes  Bendns. 

Bidk.  =  Brdknnde. 

Q.  a  Geography,  Oeographie,  Geografla. 

Ges.  s  Gesellsohaft. 

1   &  Institute,  Institution. 

Is.  s  lavestiya. 

J.  -  Journal. 

k.  0.  k.  =  kaiserlich  and  kdniglich. 

M.  s  If  itteiluDgun. 


Mag.  s  Magaaine. 

Mem.  s  Memoirs,  M^moires. 

Met.  =  Meteorological. 
I    P.  =  Prooeedings. 
i    B.  =  Boyal. 
'    Bev.  =  Beview,  Bevue. 
'   8.  =  Sooiety,  Soci^t^,  Selskab. 

Sitsb.  =s  Sitzungsberioht. 

T.  s  Transactions. 

V.  =  Verein. 

Verb.  =s  Verhandlnngen. 

W.  s  Wisseuschaft,  and  oompowida. 

Z.  s  ZeitschrifL 

Zap.  =  Zapiski. 
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Od  Moonnt  of  the  Ambignitj  of  the  words  octavo^  quariOt  etc.,  the  die  of  booki  in 
the  lift  below  ii  denoted  by  the  length  and  breedth  of  the  ooTer  in  inches  to  the  neeieit 
hair-lneh.    The  liie  of  the /oumaJ  is  10  x  6i. 

4  sslMfetoa  of  the  works  in  this  list  wiU  be  motieed  elsewhere  in  the  **  JeuBAL" 

ZUBOPE. 

rrmneo.  B.8,0.  LiUe  86  (1901)  :  184-203.  lUlotet. 

De  hi  Scarpe  Ik  TEsoaat :  L'Ostreyant.    Par  A.  Malotet.     With  IttuairationB, 

Sketch  of  the  physioal  and  iodoBtrial  geography  of  the  plaia  of  Ostrevant  between 
the  Talleys  of  the  Scheldt  and  the  Soarpe. 

Frmmoe — Brittany.  Btring-Oonld. 

A  Book  of  Brittany.  By  &  Baring-Oonld.  London  :  Methuen  &  Co.,  1901.  Size 
8  X  5,  pp.  zii.  and  300.     Hlu$trationi.     Priee  68.     Presented  by  the  Publishers. 

The  object  of  this  book  is  ^  to  prepare  the  mind  of  the  trayeller  to  appreciate  what 
the  gnide-boob  point  ont  to  him  as  worth  seeing."  It  does  this  by  bringing  into 
prominence  the  human  background  against  which  the  objects  seen  by  him  in  Brittany 
stand  ont,  and  which  gives  to  them  interest  while  stimulating  his  observation.  The 
Breton  people  aod  their  history  are  most  vividly  brought  before  the  reader,  and  the 
work  should  add  much  to  the  enjoyment  of  the  annually  increasing  number  of  English 
visitors  to  the  district 

Trance— Dnnes.  B,8,G,  Com.  Bordeaux  27  (1901):  273-278.  Dniburt. 

Sur  r&ge  des  dunes  et  des  ^tangs  de  Gascogne.    Par  Gh.  Duffart. 

frtaoe— Geology.  C.  Bd.  133  (1901) :  391-394.  Theyenin. 

Depots  littoranx  et  mouvements  du  sol  pendant  les  temps  secondaires,  dans  le  has 
Qnercy  et  le  Bouergue  occidental.    Note  de  M.  Armand  Thevenin. 

frinse— Lone.  C.  Rd.  133  (1901) :  391-395.  Berthelot. 

Snr  les  origines  de  la  source  de  la  Loue.  Extrait  d'une  lettre  de  M.  Andr^ 
Berthelot. 

The  writer  considers  that  the  Loue,  the  second  spring  in  France  for  the  volume  of 
its  waters,  represents  a  subterranean  arm  of  the  Doubs. 

fitaee — Karans.  Debnrean  and  others. 

B.8.G.  Boehefort  22  (1900)  :  193-218 ;  23  (1901)  :  3-24,  61-80. 

La  Ville  et  le  Oomt^  de  Ma  ran?,  d'apr^  les  rechcrches  de  MM.  Deburean,  Alfred 
Etenand,  P.  Cappon,  etc. 

^niiee— 8omme.    A  tracers  le  Monde,  Tour  du  Monde  7  (1901) :  273-276.  

Les  transformations  du  littoral  de  la  Somme.     With  Map  and  lUtutrations. 

<Himaaj.  Halbfass. 

Beitra^zur  Kenntnis  der  Pommerschen  Seen.  Yon  Dr.  Wilhelm  Ualbfass.  Dr. 
A.  Petermanns  Mittellongen.  Erganzungsheft  Nr.  136.  Gotha :  Justus  Perthes, 
1901.     Size  11  X  7|,  pp.  vi.  and  132.    Maps  and  Profiles.    Priee  lOm. 

This  will  be  specially  noticed. 

Qenuaj.  O.Z.  7(1901):  625-635.  Hansntth. 

Die  Yerbreitung  der  wichtigsten  einheimischen  Waldbaume  in  Deutschland.  Yon 
Prof.  Dr.  Hans  Hansrath. 

^ttnaay — Breslan.  Kranske. 

BrcaUns  Stellung  im  Schnellverkehr.  Yon  Marie  Krauske.  Festschrift  des 
Oeograpb.  Seminars  der  Universitat  Breslau  zur  BegrUssung  des  Xill.  Doutsohen 
Geographentages.    Pp.  221-236.    Breslau,  1901.    Size  9}  X  6}.    Maps. 

The  maps  are  **  isochronic  passage  charts,"  showing  lines  of  equal  time-intervals 
^^  milway  transit  from  Breslau  and  Berlin  as  centres. 

^•nnany— Education.  O.Z.  7  (1901) :  636-642.  Tischer. 

Der  Geographieunterricht  an  den  preussischen  hoheren  Schulen  und  die  Juni- 
konferenz.    Yon  Dr.  Ueinrich  Fischer. 

^Hce— HistorieaL  Omndy. 

The  Great  Persian  War  and  its  Preliminaries  :  a  study  of  the  Evidence,  Literary 
and  Topographical.  By  G.  B.  Grundy,  m.a.  London:  John  Murray,  1901. 
Size  9x6,  pp.  xvi.  and  592.  Maps  and  Illustrations.  Priee  2ls.  net.  Presented 
6y  the  Publisher. 

This  will  be  the  subject  of  a  review. 
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Holland— Hydroffraplij.  Veereo. 

TijdB.  K.  Ned.  Aard,  QenooU.  AmOcrdam  18  (1901) :  877-908. 

De  Groenloflohe  Slinge  en  haar  stroomgebied  boren  het  dorp  Winterawijk.    Een 

onderzoek  naar  het  Terband  tosaohen  de  bodens^teldheid  en  de  eigensohappen 

ecner  kleine  rivier  op  Kederlandsoh  grondgebied.    Door  F.E.  L.  Veeren.    Pl'Ue. 

A  study  of  the  influence  exeroiaed  by  the  surface  features  on  the  phenomena  of  a 

river. 

Hungary— Carpathians.    M.Q,  Ge$.  TFten  44  (1901):  124-139.  Pnohleitner. 

Die  Eiszeit  in  den  Siidkarpaten.    Yon  8.  Puchleitner. 
Based  on  the  researches  of  £.  de  Martoune. 

Zealand.  /.  Manchetter  G.S,  17  (1901) :  46-63.  Kewby. 

Iceland  and  the  Icelanders.    By  John  B.  Newby.     With  IttuUrcUions. 

Italy.  

Guide  to  Italy.    London  :  Maomillan  &  Co.,  1901.    Size  7x5,  pp.  civ.  and  356. 
Mapi  and  Plana,    Price  10s.  n^.    Preaented  by  the  PtMiaher$. 
This  will  be  noticed  with  other  guides  of  the  same  series,  the  publication  of  which 

was  commenced  in  1901. 

Italy.  Riv.  G.  Italiana  8  (1901) :  572-575.  MarineUi. 

Un  plastioo  dei  Colli  Eu^anei  ed  aloune  ricerche  limnologiche  del  Dott.  Steg^ag^o. 
Del  Olinto  Marinelli.     WUh  lUuitration. 

Italy—Oensni.  Coimot  18  (1901) :  49-55.  Saseri. 

La  popolazione  del  Regno  d'ltalia  seoondo  i  risultati  del  Censimento  generale 
eseguito  il  9  febbraio  1901.    Oenni  del  Dott.  E.  Baseri. 

Italy— Parma.  Solittte. 

Die  Logo  von  Parma  und  ihre  Bedeutung  im  Wechsel  der  Zeiten.  JBine  Studle 
von  Drd.  Ludwig  Schtitte. — Festschrift  des  Geograph.  Seminars  der  Univerait&t 
Breslau  zur  Begriissung  des  XIII.  Deutschen  Geographentages.  Pp.  190-220. 
Breslau  :  1901.     Size  9|  x  6}.    Sketch-map  and  Plan. 

Kontsnegro.  M.G.  Gee.  Wien  44  (1901) :  140-165.  Hassort. 

Reise  duroh  Montenegro  im  Sommer  1900.    Yon  E.  Hassert     WUh  Map. 

Norway.  G.Z.  7  (1901) :  642-645.  Biehtar. 

None  Beitrage  zur  Morphologic  von  Norwegen.    Yon  Prof.  Dr.  E.  Bichter. 

Bussla.  Baadekar. 

RuBsland.  Handbnch  fur  Reisende,  von  K.  Baedeker.  Fiinfte  Auflage.  Leipzig : 
Karl  Baedeker,  1901.    Size  6}  x  4^,  pp.  1.  and  478.    Mape  and  Plane.   Price  15m. 

Bniaia.  C.  Bd.  133  (1901) :    596-598.  Duparc  and  Paaroa. 

Snr  les  roches  ^ruptives  du  Tilai-Kamen  (Oural).  Note  de  MM.  L.  Dnparo  et  F. 
Pearcc. 

Bnssia.  Onenin. 

Eugene  Gu^nin.  La  Russie,  Histoire,  Geographic,  Litt^rature.  Paris :  Hachette  et 
Oie.,  1901.  Size  10}  x  7,  pp.  xM,  and  360.  lllwiraJlione.  Price  be.  6d.  PremtUd 
by  the  PMiehere. 

A  sketch,  of  a  popular  character,  of  Russian  history  and  geography,  the  latter 
consisting  chiefly  of  extracts  from  the  works  of  various  travellers  and  writers. 

Bnssia.  Rev.  Seientifique  IS  (1901) :  385-393.  Zaborowdd. 

Orig^nes  des  populations  ancicnnes  et  actnelles  de  la  Russie  m^ridionale  et  du 
Caucase.    Par  M.  Zaborowski. 

Bnssia — Bibliography.  . 

Biblioth^ue  G^ologique  de  la  Bussie,  1897.  Edition  du  Comite  G^logiqne.  St. 
P^tersbourg :  Eggers  et  Cie.,  1901.    Size  10  x  6},  pp.  iv.  and  280. 

Bnssia— Finland.  BaWindt. 

Finland  as  it  is.  By  Harry  de  Windt.  London :  John  Murray,  1901.  Size 
8)  X  5),  pp.  xii.  and  316.  Map  and  lUuttraiione.  Price  98.  net.  Preeented  by  the 
PMieher, 

Bnssia— Hydrography. 

Report  of  the  Chief  Hydrograpbic  Department  for  1899.  (In  Russian.)  St.  Peters- 
burg, 1900.     Size  9)  x  6,  pp.  x.  436,  and  24.    3fap<. 
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There  are  numerous  mapd  ebowiiifr  the  looalities  in  which  hydrographioal  work 
waa  done,  and  the  positions  of  shipwredks. 

Busiia— Finland.  ledereq. 

Le  conflit  entre  la  Bnssie  et  la  Finlande.  Par  Jules  Leoleroq.  (Extrait  de  La 
Bevue  O^nOraU,  aofit— septembre  1901.)  Bruxelles :  Odcar  Sohepens  et  Gie.,  1901. 
Size  10  X  6^.  pp.  36.    Fre9enUd  by  the  Author. 

Bwitisrlaiid— Peat-mosses.  Kenweiler. 

Viertajahr$.  NaJturfonoh,  Oei.  ZUHch  46  (1901) :  85-93. 

Beitr&ge  snr  Kenntuis  sohweiterisoher  Torfmoore.    Yon  £.  Keuweiler.    Plate». 

Tnrkej— Kaoedonia.     Que9lion$  Dipt,  et  Colon.  12  (1901) :  129-146.  

La  Mac^oine  et  see  habitants.    Par  Testis.     With  Map. 

Tiirk«j— Kacedonia.       DetiUehe  Bundeehau  O.  88  (1901) :  529-534.  Struok. 

PhilippL    Yon  Ad.  Struck.     With  lUudratiom. 

United  Kingdom.  Q^iolog.  Mag.  8  (1901) :  510-518.  Konokton. 

On  the  origin  of  the  Grayel-Flats  of  Surrey  and  Berkshire.    By  H.  W.  Monckton. 

The  author  considers  that  these  j^yels,  though  occurring  as  high  aboTe  sea- 
leyel  as  600  feet,  are  true  river-depositis. 

United  Kingdom— Cheviots.     Geolog.  Mag.  8  (1901) :  513-515.  KendaU  and  Knff. 

Evidences  of  Ancient  Glacier-dammed  Lakes  in  the  Cheviots.  By  Percy  F. 
Kendall  and  Herbert  B.  Muff. 

Evidence  of  such  lakes  is  to  be  found  in  the  existence  of  a  series  of  overflow 
channels.  The  authors  consider  it  proved  that  while  **  foreign  "  ice  was  rising  along 
the  flanks  of  the  Gheyiots  to  1000  feet,  the  spurs  and  lower  ends  of  intervening  valleys 
were  free  from  native  ice. 

United  Kingfdom — London.  Aves. 

Philip's  practical  **  Index"  Guide  to  Jjondon:  its  Thorough  Fares,  Places  of 
Amusement,  Public  Buildings,  etc.  With  Complete  Summary  of  Routes  and 
Fares  by  Train,  Tram,  'Bus,  or  Boat,  arranged  on  an  original  plan.  By  W.  O. 
Avea.  London  :  G.  Philip  &  Son,  1901.  Size  TJ  x  4i,  pp.  152.  Map.  Price  Is. 
Preeented  by  the  Publieheri. 

The  plan  adopted  is  ingenious,  and  when  once  mastered  should  be  of  much  assist- 
ance as  a  guide  to  the  localities  of  and  means  of  access  to  the  various  features  of  the 
metropolis.  Each  main  thoroughfare  has  its  own  number,  and  its  course  is  represented 
by  a  graphic  method,  with  distances,  gradients,  side  streets,  railway  stations,  public 
bnildiogs,  etc.    Kailway,  Omnibus,  and  Tram  routes  are  shown  in  special  sections. 

United  Kingdom— BainfalL  Wallis  and  Mill. 

British  Rainfall,  1900.  On  the  Distribution  of  Bain  over  the  British  Isles  during 
the  year  1900,  as  observed  at  about  3500  stations  in  Great  Britain  and  Ireland, 
with  articles  upon  various  branches  of  Rainfall  work.  Compiled  by  H.  Sowerby 
Wallia  and  Hugh  Robert  Mill,  d.sc.,  ll.d.  London  :  £.  Stanford,  1901.  Size 
9  X  5^,  pp.  72  and  254.  Maps  and  lUwtraiioiu.  Price  10s. 
The  report  on  the  position  of  the  rainfall  organization  during  1900  states  that 

additional  observers  are  urgently  needed  in  nearly  all  parts  of  Scotland  end  Ireland. 

Besides  the  usual  fall  statistics,  the  volume  contains  articles  by  Dr.  Mill  on  the  Ilkley 

flood  of  July  12,  and  on  the  development  of  rainfall  measurement  in  the  last  forty 

years. 

United  Kingdom — Tide  Tables.  Harris  and  Havergal. 

Tide  Tables  for  the  British  and  Irish  Ports,  for  the  year  1902  :  also  the  times  and 
heights  of  High  Water  at  Full  and  Change  for  the  principal  places  on  the  Globe. 
By  Captain  H.  E.  Harris  and  Commander  A.  Havergal.  London :  J.  D.  Potter. 
Siie  10  X  6,  pp.  xi.  and  262.    Friee  2$.  Pretented  by  the  Hydrographer^  Admiralty. 

A8IA. 

China— Liao-Tong.  B.8.G.  Com.  Parts  22(1900):  621-625.  Bleton. 

La  presqu'  ile  de  Liao-Toung.    Par  Henri  Bleton. 

China — Bailwaj.  

China,  No.  7  (1901).  Correspondence  respecting  the  Imperial  Railway  of  North 
China.  London :  Eyre  &  Spottiswoode,  1901.  Size  13  x  8|,  pp.  xiv.  and  128. 
Price  Is.  2d. 
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OJda*— TintilB.  Tow  du  Monde  7  (1901) :  481-402.  Lagvlrit. 

Tien-trin  apr^  la  defaite  des  Bozenrt.  Par  M.  YiUetard  de  Laga^ie.  WUh 
lUuttraiions. 

China— Trade.  B,S.G.  Com.  ParU  22  (1900) :  575-620.  Trandon. 

Da  d^Teloppement  posBiblc  du  Commeroe  entre  la  Franoe  et  la  Ohlne.  Par  M.  £. 
Frandon.     With  Map. 

diina— TangtM.  J.8.  ArU  49  (1901) :  792-795.  Xobslij. 

Steam  Traffic  and  Trade  on  the  Upper  Yangtse. 

The  writer  oonaiders  steam  truffio  impraotioable  between  Ichang  and  Wan-hiien, 
but  reoommends  its  introduction  between  the  latter  and  Suifo  on  the  Tangtse  and 
Ghiating-fu  on  the  Mio. 

China  Sea— Diroetorj.  

Supplement  1901,  relating  to  China  Sea  Directory,  Vol  it,  Fourth  Edition,  1899. 
(Corrected  to  May  4,  1901.)  London:  D.  Potter,  1901.  Siise  9}  x  6,  pp.  28. 
PHoe  4(2.    Pr€9ent6d  by  the  Hydrographer,  Admiralty. 

Chineie  Empire — GobL  Verwilghen. 

MiuioM  en  Chine  et  au  Congo  18  (1901) :  73-76,  97-108, 121-181, 145-151. 
A  Travers  le  Desert  du  Grobi.    Relation  du  Voyage  dee  quinze  miBsionnaires 
expulaes  du  Yicariat  des  Ortos.    Par  le  B.  P.  Verwilghen.      With  lUuetratiofu. 

Chineie  Empire — Tibet.  Bijnhart. 

With  the  Tibetans  in  Tent  and  Temple.    Narrative  of  Four  Tears*  Residence  on 
tiie  Tibetan  Border,  and  of  a  Journey  into  the  Far  Interior.    By  Susie  Carson 
Bijnhart,  m.d.    Edinburgh  and  London  :  Oliphant,  Anderson,  &  Ferrier,  1901.    Size 
8  X  5},  pp.  406.     IlluatrationB.    Price  6s.    Preeented  by  the  Publiehers. 
The  story  of  Mr.  and  Mrs.  Rijnhart's  adventurous  wanderings,  the  treacherous  murder 
of  the  former,  and  the  return  of  the  latter  amid  incredible  hardships,  has  already  been 
recorded  in  the  Journal.     This  volume  contains  a  full  account  of  these  thrilling 
occurrences,  preceded  by  a  record  of  previous  work  on  the  Tibetan  border,  which, 
among  other  experiences,  brought  Mr.  and  Mrs.  Rijnhart  in  contact  with  the  Dnngans 
at  the  time  of  the  last  Mohammedan  revolt. 

Saitem  Asia.  B.S.O.  LUle  86  (1901) :  157-184.  Onillot. 

Les  Europeans  dans  TAsie  Orientale.    Par  E.  Guillot.     With  Map. 
Treneh  Indo-China— Annam.    Bev.  Seient*fique  16  (1901) :  557-561.  d'Sigoj. 

Le  pays  d'Annam.    Par  M.  Paul  d*Enjoy. 
Deals  with  the  history  and  dynasties  of  the  country. 
Treneh  Indo-China— Annam.    B.S.O.  Com.  Paris  22  (1900) :  626-636.  8*ugj. 

Les  mines  d'or  de  Bong-Miu  (Annam).    Par  L.  do  Saugy. 

Treneh  Indo-China — Laos.  

A  trovers  le  Monde,  Tour  du  Monde  7  (1901) :  337-339. 

Les  tribus  Ehas  du  Bas-Laos.     With  Map  and  Illustrations. 

India—Oeologioal  Boryey.  Oriasbaeh. 

General  Beport  on  the  work  carried  on  by  the  Geological  Survey  of  India  for  the 
period  from  the  Ist  April,  1900,  to  the  3l8t  March,  1901,  under  the  direction  of 
C.  L.  Griesbacb.  Calcutta,  1901.  Size  10}  X  7,  pp.  ii.  and  36.  Presented  by  the 
Geological  Survey  of  India. 

India— Himalayas.         Blachwood's  Mag.  170  (1901):  206-217.  Bonaldihay. 

Across  the  Himalayas  in  Mid-Winter.    By  the  Earl  of  Bonaldshay. 
The  journey  was  made  iu  January,  1900,  from  Bunji  on  the  Upper  Indus  to  Srinagar. 

India— Railways.  

East  India  (Bailways).    Administration  Beport  on  the  Bailways  in  India  for  the 
Calendar  Year  1900.    London:   Eyre  &  Spottiswoode,  1901.    Size  13}  x  8),  pp. 
496.     Map  and  Diagrams.      Price  48.  Hid. 
Conlaina  a  large  pmount  of  useful  information  respecting  the  Indian  Railways,  the 

increase  in  mileage  of  which  during  1900  was  1237  miles.    (See  note  on  p.  213.) 

India— Bon  Valley.  Oldham,  Datta,  and  Vradenborg. 

Mem.  Qeoloij.  Surv.  India  31  (Pt.  i.)  (1901)  :  pp.  178. 

Geology  of  the  8on  Valley  in  the  Rewah  States,  and  of  parts  of  the  Adjoining 
DistricU  of  Jabalpur  and  Mirzapur.    By  B.  D.  Oldham,  P.  N.  Datta,  and  E. 
Vredenburg.     With  Map  and  Plates. 
Thitt  was  noticed  in  January  in  the  Monthly  Becord. 
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Iidiaa  Oeaan— BeyehelleB.  Bwoot-Bieott. 

Seychelles.  Beport  for  1901.  Colonial  Reports,  Anaual  No.  333,  1901.  Size 
9}  X  6,  pp.  48.     Price  2id. 

In  thirty-six  years  the  revenae  has  increased  more  than  88?enfold,  and  almost  invari- 
ably exceeds  the  expenditure.  A  falling  off  in  exports  is  due  to  the  small  yanillacrop 
of  1899-1900. 

Japan,  ete.  Brandt. 

Dreinnddreissig  Jahre  in  Ost-Asien.  Erinnernngen  eines  deutsohen  Diplomaten. 
Von  M.  von  Brandt  Band  ii.  Leipzig:  Georg  Wigand,  1901.  Size  9x6,  pp. 
xvi.  and  386.    Frotdi$pieoe, 

This  Tolnme  possesses  a  still  higher  interest  than  the  opening  yolume  of  the  work, 
BOtioed  in  the  Joumai  for  February,  1901  (p.  208).  It  describes  the  important  oconr- 
lenoes  in  Japan  in  1863-1868,  tho  years  in  which  the  endeavour  of  the  Conservative 
party  to  keep  foreigners  at  arm*8  length  was  finally  put  to  the  test.  The  writer  draws 
attention  to  the  analo$i:ies  between  these  events  and  recent  occurrences  in  China,  show- 
ing that  the  comparatively  little  attention  paid  to  the  former  in  Europe  was  due  to  the 
imperfection  of  then  existing  means  of  communication.  The  book  supplies  a  valuable 
means  of  comparison  between  ttie  policies  adopted  in  the  two  cases.  One  chapter  deals 
with  visits  to  America  in  1871  and  1872. 

Jtptn.  /.  Manchester  G.S.  17  (1901):  124-132.  Heywood. 

A  Holiday  in  Japan.    By  the  Rev.  J.  W.  Heywood. 

On  a  walking  tour  among  tlio  mountains  of  the  Myanoshita,  Hakone,  and  Nikko 
districts. 

Jtptn— Earthquakes.  Tamaiaki. 

Erdbebenforschnng  in  Japan.  Yortrag  gehalten  am  Geographenabend  an  der 
Wiener  Universitit  Von  Dr.  N.  Yamasaki.  Laibach,  1901.  Size  10  x  6^,  pp.  12. 
Diagrams.    Presented  by  the  Author, 

Jtpsn— Fish  Tanna.  Science  14  (1901) :  545-567,  93G.  Jordan. 

The  Fish  Fauna  of  Japan,  with  observations  on  the  Geographical  Distribution  of 
Fishes.    By  President  David  Starr  Jordan. 

lalay  Arehipelago— Borneo.  Hewett. 

Trade  of  Sarawak  for  the  year  1900.  Foreign  Office,  Annual  No.  2711,  1901. 
Size  9i  X  6,  pp.  14.     Price  Id. 

Valay  Arehipelago— Borneo.    Mission  Field  4Q  (1901) :  323-331.  Sharp. 

Borneo — its  Natives,  Immigrants,  and  European  Enterprises.  By  the  Yen. 
Arthur  F.  Sharp.     With  Illtutrations. 

'•Mia.  Finn. 

Apnntes  de  nn  viaje  en  Persia.  Confereucia  dada  eu  la  Sociedad  de  Ciencias  fisicas 
de  Malaga,  per  su  socio  Alexander  Finn.     Malaga,  1901.    Size  8j  X  5.j,  pp.  26. 

^varia — Caneami.  Lsndesen. 

XVI L— XIX.  Jahresb.  (1898-1900)  Wurtteniberg.  V.  HandeUg.  (1901):  32-64. 

Beiseakizzen  aus  Transkaukasieu.    Yon  W.  v.  Lsndesen. 
^Uda— Onneasns.  Stevens. 

Trade  of  Batoum  and  District  for  the  year  1900.  Foreign  Office,  Annual  No. 
2628,  1901.     Size  9|  x  6j,  pp.  32.    Prtos  2d. 

EiMia— Siberia— Altai  

Sketch  of  Immigration  to  the  Altai  District  in  1884-1898.  (In  Russian.) 
Barnaul,  1900.    Size  9|  x  6^,  pp.  40,  46,  and  94. 

Btiilft-^ibaria— BaUway.    /.  Manchester  G.S.  17  (1901) :  37-45.  Briee. 

The  Great  Siberian  Railroad.    By  Arthur  Montefiore  Brice.     With  Map. 

Toikej— Intsorah.  Wxaiislaw. 

Trade  of  Bnssorah  for  the  year  1900.  Foreign  Office,  Annual  No.  2712,  1901. 
Size  9i  X  6,  pp.  6.    Price  ^d. 

^AOf—Karpathos.  B.S.B.  Beige  G.  26  (1901) :  237-288.  Htntteeoeor. 

L*Ile  de  Karpathos.    Par  Henry  HautteccBur.    With  Map. 

Tirkey—Xoweit.       B.  Comite  VAsie  Franfaise  1  (1901) :  270-272.  Peyerimhoff. 

L'Affaire  de  Koneit.    Par  Henri  de  Peyerimhoff.    With  Map. 
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Turkey— Paleitine.  Hies. 

FdUttine  Exploration  Fund,  Quartorly  Siatement  (1901) :  362-368. 

Notes  on  a  Cross  Jordan  Trip  made  Ootober  23  to  Noyember  7,  1899.   By  the  Bev. 
James  B.  Nies,  fh.d. 
Contains  notes  on  mins  and  inscriptions. 

Turkey— Syria.  SohulB. 

XVir.—XIX.Jahre$b.  (1898-1900)  WurtUmhurg.  V.  UandeUg,  (1901):  65-145. 
Syriens  Bolle  im  Welthandel.    Geograpbische  Btndie.     Yon  Dr.  Schnlz.    Map». 

Turkey— Sjrria.  Smith. 

Palestine  Exploration  Fund,  Quarterly  StaUment  (1901)  :  340-861. 
Notes  of  a  Jonrney  throngh  Hanran,  with  Inscriptions  foond  by  the  way.    By 
Prof.  O.  A.  Smith,  d.d.     With  Illustrations. 

Among  new  discoveries  was  that  of  an  Egyptian  monument— only  the  second  so 
far  found  in  Hanran — which  is  referred  to  the  reign  of  Sety  I. 

Western  Asia.  Rendiconti  R.A.  Linoei  10  (1901):  149-171.  Corratto. 

Diyisione  amministrativa  dell*  Impero  dei  Seleucidi.  Nota  della  dott.  Adalgisa 
Coryatta. 

AFBIOA. 

Central  Afriea.  Church  Miss.  Intelligenoer  62  (1901) :  758-761.  Orabtre«. 

Concerning  a  Former  Roman  Catholic  Mission  on  the  Upper  Nile.   A  Translation. 

By  the  Bey.  W.  A.  Crabtree. 

This  paper,  taken  from  Mittermtzner*s  Bari  Grammar,  gives  an  c  oconnt  of  the 
Catholic  mission  to  the  upper  Nile  under  Byllo  and  Knobleoher,  commenced  in  1 848. 

Central  Africa.  Geolog.  Mag.  8  (1901)  :  362-370.  Tergasion. 

Geological  Notes  from  Tanganyika  Northwards.    By  Bialcolm  Fergnsson.    Afopt. 
Summary  of  the  geological  results  of  the  Moore  Expedition. 

Central  Africa— Bailways.    Deutsche  Kolonidlteitung  18  (1901) :  409-410.         Vdhaea. 

Die  belgiscben  Eisenbahn-Projekte  am  oberen  Kongo  und  die  dentsch-ost- 
afrikanibche  Seenbahn.    Yon  Konsul  E.  Vohsen.     With  Map. 

The  writer  thinks  that  if  a  German  railway  to  Tanganyika  becomes  an  aooom- 
plished  fact,  the  new  Congo  State  lines  will  chiefly  benefit  German  East  Africa. 

Congo  State  and  Bahr-el-Ghaial.    Nineteenth  Century  50  (1901)  :  202-213.  Vorel. 

The  Congo  State  and  the  Bahr-el-Ghazal.    By  Edmund  P.  Morel.    With  Map. 
On  the  claim  by  the  Congo  State  to  the  Bahr-el-Ghazal  territory. 

East  Africa — Geology.  Ktlmll. 

VUrteljahrs.  Naturforsch.  Qes.  ZUrich  46  (1901)  :  128-172. 

Die  petrographische  Ausbeute  der  SchoUer'schen  Expedition  in  Aequatorial-Ost- 
afrisEk  (Massailand).    Yon  Emil  Kiinzli. 

Egypt.  

Ministry  of  Public  Works.  A  List  of  Publications,  Maps,  and  Plans  published  by 
the  Public  Works  Ministry  up  to  June  SO,  1901.  Cairo,  1901.  Size  9^  x  6}, 
pp.  26. 

Sgypt.  Gustia. 

Public  Works  Ministry,  Report  upon  the  Administration  of  the  Public  Works 
Department  for  1900.  By  Sir  W.  E.  Garstin,  k.o.m.0.  With  Reports  by  the  Officeiv 
in  charge  of  the  several  Branches  of  the  Administration.  Cairo,  1901.  Sise 
10^  X  7^,  pp.  354.    Plates,    Presented  hy  the  Author, 

This  will  be  noticed  elsewhere. 

Egypt— Meteorology.  _ 

A  Report  on  the  Meteorological  Observations  made  at  the  Abbassia  Obseryatory, 
C-airo,  during  the  years  1898  and  1899,  together  with  the  Mean  Yalnee  derived 
from  the  Obtiervatiuns  of  the  previous  thirty  years,  also  some  Magnetic  Obserya- 
tions.  Cairo,  1900.  Size  11x9,  pp.  326.  Diagrams.  Presented  hy  the  Direetor- 
Oeiieralj  Survey  Department,  Cairo. 

E^Pt— Siva  Oasis.  Hobler. 

Report  on  the  Oasis  of  Siva.  By  T.  B.  Hobler.  Cairo,  1900.  Size  7i  X  11, 
pp.  50.    Dliistrations.    Presented  6y  the  Author. 

Baaed  on  a  journey  made  in  July,  1900.    ^I.  Maspero  adda  notea  on  the  aaoient 
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biBt(»7  of  the  oatiB  and  on  the  origin  of  the   water-cisterns    along  the  coast  of 
Ifarmarica. 


Cotmot  13  (1901) :  5-29,  56-69.  Cora. 

Anil^e  e  Gk>liina,  11  paeie  dei^li  'Af&r  tra  Assab  e  TAossa.    Bioerche  e  considera- 
zioni  di  Goido  Cora.    With  Map. 

Eritzaa.  L'Etploratione  Com.  16  (1901):  249-252,  265-269.  ParanoU. 

Snlle  odieme  Condizioni  dell*  Eritrea.    A.  Paraiioli. 

Trenah  Con^o.  Mouvement  Q.  18  (1901) :  585-538.  Beguin. 

Yoyage  d'exploration  dans  rint^ieor  du  Knango.    Par  M.  S^gu^.    With  Map. 

The  Kuaogo  here  alluded  to  is  not  the  important  tributary  of  the  Congo  of  that 
name,  bat  an  affluent  of  the  Ubangi  in  5^  N.  lat.    (Cf.  note  in  Monthly  Record,  p.  89.) 

frtaeh  Congo— Ogowe.        B.8,0.  Litte  86  (1901)  :  225-256.  Avelot. 

Dana  la  boude  de  rOg6oa^.    Par  le  Lieut  Arelot     With  Map. 

The  writer  carried  out  snryeys  in  1899-1900,  for  the  purpose  of  delimiting  the 
spharea  of  the  chief  commercial  companies  to  which  concessions  haye  been  granted. 

earman  East  Afriea.    M.  DeuUeh.  SehtUzgeb.  14  (1901) :  172-183.  Keytr. 

Yon  Utengule  nach  Kipembabwe,  Mwendo,  Ibungu,  Inyika  und  zuriiok.    Yon 
Hisaionar  Th.  Meyer.     With  Map. 

etraaa  Sast  Afriea.    JIf.  Deutach.  Sehutzgeh.  14  (1901) :  183-193.  Bchlobaeh. 

Die  Yolksatamme  der  deutschen  Ostkiiste  des  Yictoria-Nyansa.    Yon  Hauptmann 
Schlobach.     With  Map. 

Gtraaa  Boath-Wast  Africa.    Deutsche  KoJonialzeilung  18  (1901)  :  433-435.  Dove. 

Swakopmund  einst  und  jetzt.    Yon  Prof.  Dr.  K.  Dove.     With  IllustratUms. 
lT«ry  Coast.  Oaisal. 

BetueigiiemenU  Colon.,  ComiU  V Afrique  Fran^aiu,  No.  5  (1901):  100-109. 
La  Haute  Cote  d'lyoire  occidentale.    I'ar  M.  Yan  Cassel.     With  Map. 
The  writer  took  part  in  the  Woelffel  mission  (Journal,  vol.  xvii.  p.  306). 
Iimsnui.  M.  Deutteh.  Schutzgeb.  14  (1901) :  144-166.        Behimmelpfennig. 

Bericht  iiber  die  Expedition  des  Hauptmanns  v.  Schimmelpfennig  yon  Ngutte  II. 
nsoh  YabassL     With  Map. 
This  was  referred  to  in  the  Journal  for  December,  p.  623. 

^iran.         Beitrage  KolonialpolUik  8  (1901-1902) :  149-172.  1U3-210.  Beidel. 

Das  Bakwiriyolk  in  Kamerun.    Yon  A.  SeideL 

'igtria— Benin.  Luiohan. 

XVII.— XIX.  Jahresh.  (1898-1900)  Wurttemberg.  V.  Handeltg.  (1901):  146-239. 

Die  Karl  Knorrsche  Sammlung  yon  Benin-Altertumeru.     Yon  F.  Y.  Luschan. 
WUh  Flatet. 

Portvgnaae  Eaat  Africa.  Belehar. 

Trade  of  Beira  for  the  year  1900.    Foreign  Office,  Annual  No.  2627,  1901.    Sine 
10  X  6,  pp.  16.    Price  Id. 

Portagnaaa  East  Afriea— Inhambane.  Parminter. 

Trade  of  Inhambane  for  the  year  1900.    Foreign  Office,  Annual  No.  2630, 1901. 
Size  9}  X  6,  pp.  12.    Price  Id. 

lahara.  B.S.Q.  MarteiUe  26  (1901) :  136- 156.  Lahaohe. 

L'eau  dans  le  Sahara.    Par  M.  J.  Lahache. 

The  writer  considers  that  the  system  of  artesian  borings  is  capable  of  great 
extension. 

Sahaia.  Bev.  Seientifique  16  (1901) :  489-492,  516-523.    Simian  and  Hngnat. 

La  question  transsaharienne  (1899-1901).    Par  MM.  Simian  et  Hug^et. 
The  writers  fayour  a  line  running  south-west  from  Algeria  (Igli)  to  Kayes,  on  the 
Senegal.  , 

Sahaxar— Tidikelt.  Bimhaid. 

Beneeignementt  Colon.,  Comity  VAfrique  Franfaite,  No.  5  (1901):  97-100. 

Les  Tifinar*  de  la  Gara  des  Cborfa.    Par  M.  Bimbaud.     With  Illuetratiom. 
On  inscriptions  found  to  the  east  of  the  Shorfa  group  of  oases,  which,  though  more 
recent  than  the  Libyan  inscriptions  of  Northern  Algeria,  present  the  same  characters 

No.  II.— February,  1902.]  r 
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and  ehow  that  their  aathon  must  have  had  a  common  origin  with  the  Berbers  and 
Tuareg,  the  latter  of  whom  still  use  the  same  phonetic  writing.  * 

South- West  Africa— Walflsh  Baj.  Waldroa. 

T,8.  Afnean  Phihtoph.  S.  11  (1901):  185-188. 
On  the  Appearance  and  Disappearance  of  a  Mud  Island  at  Walfish  Bay.  By  F.  W. 
Waldron.     With  Chart  and  Plate$, 

The  island  was  jast  seen  on  Jane  1, 1900,  and  had  disappeared  by  June  7. 

Sudan.  

Notes  for  Trarellers  and  Sportsmen  in  the  Sudan.  October,  1901.  Cairo.  Size 
11  X  8,  pp.  24.    Priee  It. 

Ttmganyika— Fishes.  T.  Zoolog.  8,  16  (1901) :  137-160.  Bouleager. 

Third  Contribution  to  the  Ichthyology  of  Lake  Tanganyika.  Report  on  the 
Collection  of  Fishes  made  by  Mr.  J.  E.  S.  Moore  in  Lakes  Tanganyika  and  Kivu 
during  his  Second  Expedition,  1899-1900.    By  O.  A.  Boulenger.     With  PlaUB. 

TunU^Irrigation.      B.S.O.  Com,  Bordeaux  27  (1901) :  278-283.  Wolfrom. 

L' Utilisation  des  tra?aux  hydranliqnes  des  Bomains  on  Tunisie.  Par  Gnsta^e 
Wolfrom. 

The  writer  recommends  the  restoration  of  old  Boman  works. 

Tunis— Eailwajs.      Questioru  DipJ.  et  Colon.  12  (1901) :  449-459.  Paiquier. 

Les  chemins  de  fer  tunisiens  devant  le  Parlement.    Par  H.  Pasqnier.    Maps. 
Discusses  rival  schemes  for  the  development  of  the  Tunisian  railway  system. 

KOBTH  AMSBICA. 

British  North  America — Hewfoundlaud.  Earriste. 

DecouTerte  et  Involution  Cartographique  de  Terre-Xeuve  et  des  pajs  ciroonvoiains 
1497 — 1501 — 1769.    Essais  de  G^graphie  historique  et  docuuientaire.    Par  Henry 
Harrisse.    Paris:  H.  Welter.    London:  H.  Stevens,  Son,  &  Stiles,  1900.    Size 
11x9,  pp.  iv.,  Ixzii.,  and  420.    Facsimile  Maps. 
This  will  be  reviewed  elsewhere. 

Oanadi^^Osologieal  Survey  Report.  —    — 

Geological    Survey  of  Canada.     Annual    Report  (New  Series).      Volume    xi. 
Reports  A,  D,  F,  G,  J,  L,  M,  R,  S,  1898.     Ottaws,  1901.    Size  10  x  6^    Mdpe 
and  lUuetrationt,    Preeenied  by  the  Qeological  Survey  of  Canada. 
As  usual  this  report  contains  a  large  amount  of  information  on  the  physical 

geography  as  well  as  the  geology  of  little-known  outljiiug  parts  of  Canada. 

Oaaada — Ontario.  O'SulliTan. 

Second  Report  of  ProgresB  of  Exploration  in  the  Country  between  Lake  St.  John 
and  James  Bay,  including  the  region  of  Lake  Mistassini  and  the  basins  of  the 
great  Nottaway  and  Rupert  Rivers,  together  with  a  key-plan  to  accompany 
remarks  on  the  different  proposed  railways  between  Queb^  and  James  Bay. 
Made  under  instructions  from  the  Department  of  Colonization  and  Mines,  Qnebeo, 
by  Henry  O'SuUivan.  Quebec,  1901.  Size  10  x  6^,  pp.  82.  Mape  and  Illu^- 
tratione.  Presented  by  Colonel  O.  E.  Church. 
Tliis  was  referred  to  in  January  in  the  Monthly  Record. 

Kexieo.  /.  Franklin  1. 162  (1901) :  241-256.  Haiaaa. 

Remarks  on  the  Earthquake  in  the  State  of  Colima,  Mexico,  January  19,  1900. 
By  C.  W.  Haines. 

Kexioo.  Queensland  O.J.  16  (1900-1901) :  91-112.  Thonuon. 

An  Account  of  Lord  Lamington's  Travels  in  Mexico,  1887.  By  J.  P.  Thomson. 
Also  septirate  copy,  presented  by  the  Author. 

Kexioo.  Twoedie. 

Mexico  as  I  saw  it  By  Mrs.  Alec  Tweedie.  London:  Hurst  <&  Blackett,  1901. 
Size  9)  X  7.  pp.  xii.  and  472.  Map  and  lUustraiions.  Price  lis,  net.  Presented 
by  the  Publishers, 

Deals  largely  with  the  ordinary  incidents  of  travel  io  Mexico/ and  sketches  of 
the  everyday  life  of  the  people. 

Kozioo-Tohuantepoo  Bailway.     Fortnightly  Rev.  70  (1901) :  271-280.  Tw«adie. 

The  Isthmus  of  Tehuantepec  Railway.     By  Mrs.  Alec  Tweedie. 
A  recent  arrangement  between  the  Mexican  Govern  men  t  and  Mesara.  S.  Pearbon 
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A  Son  piovidea  fnr  the  coQBlriictioD  of  doep-water  pirtn  at  huth  eucls  of  tlie  railw*; ,.  m 
and  for  the  wurkiug  of  Ihe  latter  by  the  company  for  llfty  yente.  ■ 

Korth  Amatioa— HlitorieaL  Biggar.  I 

The  Eurly  Trading  CompanieB  of  New  France.  A  Coolribntion  to  the  HUlory  of  I 
CummercB  and  Disooferj  io  North  Ameriou.  By  H,  P.  Bigjtar,  b.  \.,  Uniyersity  of  I 
Torotlt'i  Libntry.  1901.  Size  It  x  7^  pp.  xii.  and  308.  Map.  I'reu-nltd  bg  the  I 
Unirerrity  of  Toronlc.  I 

A  roloable  historical  itody  which  will  be  noticed  elMnhere.  I 

rnit«d  st»t*i.  ■■! 

The  Center  of  Popniation  nnd  its  Median  Point.  (Twelfth  CeuaiiB  of  the  Uuitod  J 
Slntei.  CeaBus  Bulletla.  No.  62.  April  80,  ItWl.)  WaBbingtOD,  D.C.  8i»>'  I 
11^  X  9,  pp.  i.    Map:  ■ 

See  note  in  ■TbuniaJ,  vol.  iriii.  p.  92.  4 

ITnlt^  Statai— ArkanMi  Valle;.    J.  <7eo'<vn  9(1001):  189-^90.  Kayai.' 

Compoaite  Geueaie  of  the  ArLaoBoa  Valley  througli  the  Ozatk  HigbluDdx.     By 
Charles  It.  Keyes. 
The  t[L>ug)]  of  tlie  Arkansaa  valley  is  abown  \a  be  l-oth  topogmpliical  and  structural 

in  origin. 

Vnlt«d  Statei— Ghioaga.  Cowtai. 

The  Physio  (.- rap  hie  tkidogy  of  Chicago  and  Vicinity;  astudy  of  the  Origin,  Dl*vc1'>p- 
mtnl.  und  CtasBiSuation  of  Plant  Societies.     Con Iribnt iocs  f rota  t lie  Hull  Botanical 
Laliuralory.  XXIV,     By  Hetiry  Chandler  rowlea,     (Beprioled  from  the  Botanical 
OauUe,  vol.  mi.,  February  and  Marcb,  1901.)    Bize  10  x  T,  pp.  [71].     lUusfra-      J 
ftOHS.     Pniented  by  (As  Author.  I 

A  careful  study  on  the  lines  lately  tnocli  in  vogue  in  the  TJnitBd  Statoa.  I 

Vnitad  BtatH—CMUMlloBt.    J.  Geology  9  (1901) :  469-185.  Hobbl.  I 

The  River  Syatem  of  ConnecticuL     By  W.  H.  Uobbs.      With  Map/.  I 

Traces  the  connection  between  tbo  river  system  of  Cunnccl  lent  iind  the  joint  or  fault-  I 

■yatom  of  the  region.    The  aubjeot  is  more  fully  dealt  with  in  tbu  latest  anunal  repuii  J 

of  tlie  U.S.  Geological  Survej?.    (See  note,  ants,  p.  91.)  1 

Onitvd  Btatai— Ohio.  Saiena  1«(I901):  534-S3S.  XUler.  1 

Pregluciul  Drainagu  in  Soulh-Weitem  Ohio.  By  Arthur  M.  Miller.  Stelcft-map,  I 
The  writer  oontusta  tbe  idea  lately  put  forward  that  the  Licking  and  Kentaokj  I 

rivers  once  dovied  north.  I 

OEHTBAL  AHD  SOUTH  AKEBIOA.  I 

Angoilla,  etc.  QuaTlerly  J.  Qeolog.  S.  S7  (1901):  520-533.  Speoow,  1 

On  tbe  Geological  and  Pbyaloal  Devflopmont  of  Anguilla,  St.  Miirtiti.  St.  Bar-      1 

tholomew.  and  Sombrero.     By  Prof.  J.  W.  W.  Spencer.  I 

Aatigna.  Qaart^rlyJ.  Geolog.  £.  fi7(]!>0l):  490-505.  Spanoal.   ' 

On  the  GEological  and  Physicul  DBvelopiueut  of  Antigua.     By  Prof.  J.  W.  W. 

Spencer.     WUh  Map. 
ArgMitiae  BapabUo— Sin  Santa  Ctu.  

Minisioriu  de  Marina.    BeloTnniiontu  HIdrogr&floo  del  Bio  Kanta  CruE  loforme 

General.    For  Alfredo  H.  Iglesia-a,  Tenii-ntu  de  fmgnlo.    Buenoa  Aires,  1901.    I^ize 

II  X  7J,  pp.  UK.    Map  aiid  tlltutralioTU.     freieiiltil  by  the  Argtntiae  Oonmimcul. 
This  report  gives  the  results  of  tbe  careful  survey  of  the  Kio  Saiitii  ( 'tu£,  eiecnled 
between  December.  1699,  and  January,  1900.    (See  note,  anir,  p.  94.) 
BaliamM,  OhorehlU. 

Bahamas.    Report  forlOOO.    Colonial  Reports,  Annual  No.  327,  1901.     Bizt  9}  X 

6.  pp.  4*.     triet  -^d. 
aBllTia,  Gto6m80(1901);  193-194.  

Das  bolivianiscba  Teriitorium  Aore  und  Seine  Revolution. 
The  InhnbiiantB  of  tbe  diatrict  of  t)ie  Rio  Aore.  Braiiliao  by  birth,  but  settled  on 
Bolivian  territory,  lately  declared  their  territory  an  independent  republic.  Repre- 
watatiooa  to  Itrazii  having  had  do  positlvi.-  result,  the  mutter  was  ukeu  up  by  the 
Balivi«n  OoTerninent,  ivbich  despatched  three  expeditlime  against  tbe  rcvoluiioniate. 
Th«iH-,  Ihongh  costly  in  lives,  secured  the  nominal  leongnitloTi  nl  Bolivian  authority. 
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BoUTia.  B.S.O.  La  Paz  S  (1901) :  269-282.  BaUesterot. 

La  ProTincia  de  Ganpoliodn  y  el  Deoreto  Supremo  sobre  la  creacitSn  del  Territorio 
Nacional  de  Colonias.    DiBcarsos  parlamentarioa.     Por  Sizto  L.  Ballesteroe. 
On  the  prooeedingB  in  the  Bolivian  Parliament  for  the  creation  of  the  new  territory 

of  Colonias. 

Braril— Ceara.  Btv.  THm.  I.  Ceard  16  (1901) :  153-288.  Beierra. 

Algumas  origens  do  Gear&.    Por  Antonio  Bezerra. 
BraiU^Ceara.  Bev.  Trim.  L  Ceard  15  (1901):  311-818.    Kendea  and  Bampaio. 

Lingrua  Indigena — O  nome  Geari.    Por  Cunha  Mendes,  Theodoro  Sampaio  e  Jo&o 

Mendes  Junior. 

Braiil— Italian  Settlers.  Flo. 

Gli  Italiani  nel  Nord  dello  Stato  di  Santa  Caterina.  Bapporto  del  cav.  Gherardo 
(del  prinoipi)  Plo  di  SaToja.  (Boll.  Ministero  Affari  Esteri,  Settembre  1901.) 
Boma,  1901.    Size  9x6,  pp.  36. 

Central  and  South  America.  Preoii. 

Eolonial-Wirtschaftliches  Komitee.  Expedition  nach  Ontral-  und  Siidamerika. 
Dr.  Paul  Preuss.  1899-1900.  Berlin,  1901.  Size  10  x  6},  pp.  xiL  and  452.  2l2us- 
tration$.    Price  20  markt.    Presented  by  the  Committee. 

The  author  is  well  known  ns  the  energetic  director  of  the  Experimental  Garden  at 
Yictoria,  Kamerun.  He  undertook  a  journey  to  South  America  for  the  purpose  of 
studying  the  plantation  systems  of  the  West  Indies,  Central  and  South  America,  and 
applying  the  experience  gained  to  the  improvement  of  agriculture  io  the  German 
Protectorates.  While  thus  somewhat  technical  in  aim,  the  book  supplies  valuable  in- 
formation, not  only  on  tropical  agriculture,  but  on  the  subject  of  botanical  distribution 
in  the  countries  visited  and  the  general  relations  of  the  flora. 

Dnteh  Oniana.     Tijd$.  K.  Ned.  Aard.  QenooU.  Amsterdam  18  (1901) :  963-968.    

Suriname  Expeditie.     With  Map. 
See  note  in  Journal  for  Deoember,  1901,  p.  625. 

Traneh  Oniana.  Bromtean. 

Georges  Brousaeau.    Les  Richesaes  de  la  Guyane  FranQaise  et  de  rancien  Contests 
Franco-Bn^ilien.    Paris,  Soci^t^  d'£ditions  Scientifiques,   1901.     Size  11  x  7j, 
pp.  viii.  and  248.       Map  and  llluitration$.    Price  10  franct. 
A  useful  account  of  the  nature  and  resources  of  French  Guiana  and  the  territory 
lately  in  dispute  between  it  and  the  mouth  of  the  Amazon.    The  author*s  travels  in 
the  latter  have  materially  added  to  our  knowledge.     Especial  prominence  is  given,  in 
addition  to  the  agricultural  resources,  to  the  forest  wealth  of  the  colony,  which  the 
writer  believes  to  be  capable  of  development.    A  list  is  given  of  all  the  woods  moat 
abundant  in  French  Guiana,  whioh,  however  has  been  insufficiently  revised,  many 
misprints  occurring  in  the  botanical  names  of  the  trees. 

enadeloupe.  Quarterly  J.  Geolog.  8.  67  (1901):  506-519.  Speneer. 

On  the  Geological  and  Physical  Development  of  Guadeloupe.  By  Prof.  J.  W.  W. 
Spencer. 

Para.  Seebee. 

Travelling  Impressions  in,  and  Notes  on,  Peru.  By  Felix  Seebee.  London: 
Elliot  Stock,  1901.  Size  8x5,  pp.  196.  Map.  Price  8«.  6d.  Presented  by  the 
PMither. 

This  unpretentious  little  work  displays  a  considerable  power  of  description  on  the 
part  of  the  author,  who  lived  in  Peru  for  some  years  previous  to  and  inclndiog  the 
period  of  the  war  with  Chili.  It  is  written  in  a  simple  but  telling  style,  and  g^vea 
some  insight  into  the  everyday  life  of  the  people,  both  in  the  towns  and  in  the 
remoter  regions  of  the  Andes. 

St.  Christopher.  Quarterly  J,  Geolog.  S.  67  (1901) :  534-544.  Spaaeer. 

On  the  Geological  and  Phvsical  Development  of  the  St.  Christopher  Chain  and 
Saba  Banks.    By  Prof.  J.  W.  W.  Spencer. 

AUSTBALASIA  ABB  FAOIFIO  ISLANDS. 

Anitralia.  Queensland  G.J.  16  (1900-1901) :  1-25.  Thomaon. 

The  Geographical  Evolution  of  the  Australian  Continent.    By  J.  P.  Thomson. 
With  Skttch-mape  and  Illustrations,    Also  separate  copy,  presented  by  the  Author. 
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AuitTAlU.  /.  Manche$ier  0.8.  17  (1901)  :  111-123.  Wrag^e. 

Tite  Snowy  RaD<^e8  of  Anstralia,  Monnt  Koflciasko  and  its  Obserratory.  By 
Clement  Wragge. 

Australia— Exploration.  Travel  6  (1901) :  209-213.  Bryant. 

GlimpBes  of  Australian  Exploration.  By  the  Bev.  Joseph  Bryant.  With 
ICluUrcUiom. 

British  Hew  Guinea.      Queemland  O.J.  16  (1900-1901) :  63-68.  Winter. 

Notes  on  a  Government  Expedition,  under  Dr.  J.  A.  Blayney,  Captain  J.  K. 
Barton,  and  Mr.  A.  E.  English,  to  the  Main  Bange,  British  New  Guinea.  By 
Sir  Francis  P.  Winter,  Kt.     With  Map. 

The  party  reached  a  height  of  4500  on  the  main  divide  north  of  Cloudy  bay,  and 
crossed  to  the  Iiead  waters  of  the  Musa  river  (see  uote,  ante,  p.  95). 

Oibert  and  Elliee  Iilandi.  Campbtll. 

Gilbert  and  Elliee  Islands.  Beport  for  1896-1900.  Colonial  Reports,  Miscellaneous, 
No.  17,  1901.    Size  9}  x  6,  pp.  10.     Fries  Id. 

Kergnelen  Island.     A  travers  le  Monde,  Tour  du  Monde  7  (1901) :  277-278.  

Les  lies  Kerguelen  —Centre  scientifique  de  Texpedition  allemande — Futur  lieu 
de  deportation.     With  Map. 

MariEBne  Iilaade— Beta.     M.  DeuUch.  Schutzgeb.  14  (1901) :  194-204.  TriU. 

Bericht  iiber  die  Insel  Rota  (Marianen).  Yon  Bezirksamtmann  Fritz.  With 
lUvttratione, 

lew  Caledonia.  Haggard. 

Trade  of  New  Caledonia  for  the  year  1900.  Foreign  OflBce,  Annual  No.  2626, 
1901.     Size  10  X  6,  pp.  12.     Price  Id. 

V«w  South  Wales.  Jaqnet. 

The  Iron  Ore  Deposits  of  New  South  Wales.  By  J.  B.  Jaquet.  (Memoirs  of  the 
Geological  Survey  of  New  South  Wales,  Geology,  Xo.  2.)  Sydney,  1901.  Size 
12  X  10,  pp.  xiv.  and  186.  Mapg,  Flate$,  and  Sections.  Presented  by  the  Geological 
Surrey  of  New  South  Wales. 

This  was  noticed  in  the  Monthly  Record  for  January  (p.  94). 

^^e.  Hall  and  Osborne. 

Sunshine  and  Surf.  A  Year's  Wanderings  in  the  South  Seas.  By  Douglas  B. 
Hall  and  Lord  Albert  Osborne.  London  :  A.  and  C.  Black,  1901.  Size  8|  x  SJ, 
Pp.  xiv.  and  320.  Map  and  llliistrations.  Price  12«.  6(2.  Presented  by  the 
PuUi^ers. 

A  pleasantly  written  popular  account  of  travel  in  the  Pacific.  The  route  took  in, 
^j^g  other  groups,  the  Marquesas,  Tahiti,  the  Cook  islands,  Fiji,  and  Samoa,  and 
^Ithongh  no  pretence  at  scientific  observation  was  made,  the  information,  at  first 
uand^  as  to  the  present  state  of  affairs  and  the  manners  and  customs  of  the  natives 
^^  the  several  groups  is  of  considerable  interest 

^^^•tiiBland.  Queensland  G.J.  16  (1900-1901) :  00-62.  Forbes. 

Heminisoences  of  the  Early  Days  of  the  present  Colony  of  Queeuslnnd.  By  David 
Forbes. 

QtiHuland.  Queensland  G.J.  16  (1000-1901)  :  42-49.  Xagnire. 

Panoramas  of  Nature  as  viewed  from  Picturesque  Plateaux  in  Southern  Queens- 
land.    By  H.  R.  MajJTuire. 

Qaaensland— Brisbane  Biver.     Queensland  O.J.  16  (1900-1901) :  26-34.  Gregory. 

On  the  Mitigation  of  Floods  in  the  Brisbane  river.  By  the  Hon.  A.  C. 
Grej^ory,  c.m.o. 

A  reply  to  criticism  by  Colonel  Pennycuik. 

Samoa— Canoes.  Globus  M  (1901) :  167-173.  Thilenius. 

Die  Fahrzeuge  der  Samoaner.    Yon  Prof.  Dr.  Thilenius.     With  Illustrations. 

SojLth  Anitralia.  TR.S.  South  Australia  26  (1901) :  45-47.  Chewingi. 

Notes  on  Glacial  Beds  of  Cambrian  Age  in  Far  North  of  South  Australia.  By 
Chas.  Che  wings,  pu.d. 

8o«th  Australia.  T.R.S.  South  Australia  26  (1901) :  10-13.  Howohin. 

Preliminary  Note  on  the  Existence  of  Glacial  Bods  of  Cambrian  Age  in  Suuth 
Australia.     By  Walter  Howcliin. 

The  writer  has  discovered  beds  of  '*  till,"  the  age  of  which,  though  at  prcBont  a 
matter  of  inference  onlv,  cannot,  he  thinks,  be  later  than  the  Cambrian. 
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Soath  Australia.  T.R.8.  South  Audralia  26  (1901) :  54>62.  Eoweliin. 

Notes  on  the  Extinct  Volcanoes  of  Moant  Gambler  and  Mount  Sohank,  South 
Australia.     By  Walter  Howchin. 

South  Australia — ^Horthern  Territory.  Xathewt. 

Queensland  G  J,  16(1900-1901):  69-90. 
Ethnological  Notes  on  the  Aboriginal  Tribes  of  the  Northern  Territory.    By  R. 
H.  Mathews. 

South  Australia— Torke  Peninsula.   T.R8.  South  Austrdlia  26  (1901) :  1>9.    Eowehin. 

Suggestions  on  the  Origin  of  the  Salt  Lagoons  of  Southern  Yorke  peninsula.  By 
Walter  Howchin. 

The  writer  suggests  chemical  solution  as  the  agency  to  which  the  origin  of  the 
lagr>on8  was  due. 

Torres  Straits  and  Hew  Guinea.  

Reports  of  the  Ciimbridge  Anthropological  Expedition  to  Torres  Straits. 
Volume  ii.  Physiology  and  Psychology.  Part  i.  Introduction  and  Vision. 
Cambridge:  UniTersity  Press,  1901.  Size  11}  x  9,  pp.  vi.  and  140.  Map$  and 
Illustrations.    Price  9«.  net.    Presented  by  the  Publishers. 

The  complete  set  of  reports  on  the  scientific  results  of  the  Cambridge  Expedition 
to  Torres  straits  will  form  six  volumes,  devoted  to  the  following  subjects :  Physical 
Anthropology,  Physiology  and  Psychology,  Linguistics,  Technology,  Sociology,  and 
Religion,  the  general  results  being  summarized  iu  the  last  volume.  The  above  is  the 
first  part  which  has  appeared. 

POLAB  REGIONS. 

Antarotio.  Neumayer. 

Auf  zum  SUdpol  I  45  Jahre  Wirkens  zur  Forderung  der  Erforschung  der  Sudpolar- 
Region  1855-1900.  Von  Prof.  Dr.  Georg  von  Neumayer.  Berlin:  Vita,  Deutsches 
Verlsgshaus  (Felix  Heinemann),  1901.  Size  10  x  8,  pp.  x\i.  and  486.  Portrait 
and  Maps. 

This  will  be  specially  noticed. 

Arctic.  Ann.  Hydrographie  29  (1901) :  414-425,  445-457.  Bauendahl. 

Aus  den  wissenschaftlichen  Ergebnissen  der  Polarfahrt  des  **  Matador "  unter 
Fiihrung  des  Kapt.-Leut.  a.  D.  Oskar  Bauendahl,  Herbst  und  Winter  1900-1901. 

Deals  with  ice-conditions,  meteorology,  etc. 
Polar  Work.  /.  Manchester  G.8.  17  (1901) :  89-110.  KosttUti. 

Polar  Work :  What  it  is,  why  it  should  be  done,  and  what  is  still  to  be  done 
there,  etc.    By  Dr.  Reginald  Koettlitz.     With  Illustrations. 

It  is  to  be  Imagined  that  the  author's  absence  with  the  Antarctic  Expedition  is 
responsible  for  the  grammar  in  the  above  title. 

MATEZMATICAL  OEOQBAPHT. 

Xap  Projections.  Close. 

A   Sketch  of  the  Subject  of  Map  Projections.    By  Major  0.  F.  Close,  c.h.g. 

London  :  printed  by  Harrison  &  Sons,  1901.    Size  8}  x  5},  pp.  40.     Diagrams. 

Presented  hy  the  Intelligence  Division,  War  Office. 

This  was  noticed  in  the  Journal  for  January  (p.  79). 

Xathematieal  Geography.       Vierteljahrshe/U  G.  Vnterricht  1  (1901) :  8-17.      Geistler. 
Die  mathematische  Geograpliie  in  ihrer  Mittelstellung  als  empirische  und  mathe- 
raatische  Wisscnschaft.    Von  Dr.  Kurt  Geissler. 

PHYSICAL  AHD  BIOLOGICAL  GEOG&APHT. 

Bio-geography— Camel.  Globus  80  (1901) :  188-189.  Hehriag, 

Ein  fossiles  Kamel  aus  Sudrussland,  nebst  Bemerkungen  Uber  die  Heimat  der 
Kamele.     Von  Prof.  Dr.  A.  Nehring.     With  lUtuiration. 

Cosmogony.  Naturw.  Wochenschrift  16  (1901) :  441-446.  Engelbrethsen. 

Die  erste  Entwickelung  unsorer  Erde.    Nach  P.  Engelbrethsen. 

Geological  Time.  Geolog.  Mag.  8  (1901) :  344-350, 504-506.  Joly. 

The  Circulation  of  Salt  and  Geological  Time.    By  Prof.  J.  Joly. 
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Xeteorology— XethodB.    8ymon»*$  Meieorolog.  Mag.  86  (1901) :  125-128.  Hill. 

Meteorology  on  the  BritiBh  Antarotio  Expedition. 

Ocean  Beptlii.  

List  of  Oceanic  Depths  and  Serial  Temperature  Observations  received  at  the 
Admiralty  during  the  year  1900,  from  H.M.  Surveying  Ships,  Indian  Marine 
Survey,  and  British  Submarioe  Telegraph  Companies.  London :  J.  D.  Potter, 
1901.    Size  13  X  8},  pp.  34.    PHce  4f. 

Oeeaaography.  Oibeme. 

The  Mighty  Deep  and  what  we  know  of  it.    By  Agnes  Gibeme.    London  : 
C.  Arthur  Pearson,  1902  [1901].    Size  8  x  5),  pp.  xii.  and  290.    lUuilratunu. 
Price  5t.    Pruenied  hy  the  Author. 
A  popular  account  of  oceanic  phenomena. 

OMtni.  M^M.  C<mr<mnA  AM.  Belgique  67  (1898-99),  1-14.  De  Windt 

Sot  les  distances  moyennes  li  la  cdte  dans  les  oceans.    Par  Jean  De  Windt. 

This  was  noticed  in  the  Journal  on  its  appearance  as  a  reprint  in  1899  (vol.  xiii. 
p.  666). 

Flij  ileal  Oeography.  Dryer. 

LessoDs  in  Physical  Geography.    By  Charles  B.  Dryer.    New  York :  American 
Book  Company,  1901.    Size  7}  X  5,  pp.  430.    lUustraiions, 
This  will  be  specially  noticed. 

Fhyiiography.  Xorgan. 

Advanced  Physiography.  By  Alex.  Morgan.  London  :  Longmans,  Green  &  Co., 
1901.     Size  71  X  5,  pp.  viii.  and  408.     lUuttrations.      Price  4«.  6d. 

Supplements  the  elementary  treatise  previously  written  by  the  same  author. 
Physiography  is  understood  in  tbe  sense  applied  to  the  word  in  the  South  Kensing- 
ton syllabus.' 

Vndergronnd  Temperature.     Geolog.  Mag.  8  (1901) :  502-504.  Bellas. 

Rate  of  Increase  of  Underground  Temperature.     By  Prof.  W.  J.  Sollas,  ll.d.,  etc. 

W4t«ifi&ll8.  Sturm. 

Die  Entstchung  der  Wasserfalle.  Von  Dr.  Friedrich  Sturm. — Festschrift  des 
G^eograph.  Seminars  der  Uni?ersitat  Breslau  zur  Begriissung  des  XIII.  Deutscheu 
Geographentages,  pp.  122-132.     Breslau,  1901.    Size  9J  x  6}. 

ANTHBOPOOEOOBAPHT  AND   HI8T0BIGAL   OEOGBAPHT. 

Anthropogeography.  Marcus. 

Oasen  und  Ineeln.     Ein  Kulturgeographischer  Vergleicb.     Vou  Willy  Marcus. 

.  Festschrift  des  G«)graph.  Seminars  der  Universitat  Breslau  zur  Begriissung  des 

XIIL  Deutschen   Geographentages,  pp.  65-81.      Breslau,  1901.     Size  9^  x  6J. 

Oommeroial  eeography— Gold.      Deutsche  Rundschau  O.  23  (1901):  569-570. 

Die  Yerbreitung  des  Goldes  auf  der  Erde.     With  Map. 

Commercial  Geography.      /.  Franklin  1. 162  (1901) :  179-200.  Eaupt. 

Obstructions  to  Commerce,  and  how  to  remove  them.     By  Lewis  M.  Haupt. 

Commercial  Oeography— Ocean  Boute.  Kennelly. 

The  Atlantic  Ferry.     Louisburg  and  Milford  Haven.   London  :  S.  Straker  &  Sous, 
[1901].     Size  10  X  6,  pp.  22.     CharU,    Presented  by  the  Author. 
On  a  project  for  making  of  Milford  Haven  and  Louisburg  the  respective  termini 
of  the  ocean  route  across  the  Atlantic,  and  by  increasing  the  speeds  by  sea  and  laud, 
to  reduce  the  passage  from  London  to  New  York  to  about  four  days  seventeen  hours. 

Early  Man.  Geolog.  Mag.  8  (1901) :  387-344.  Eoworth. 

The  Earliest  Traces  of  Man.     By  Sir  Henry  H.  Howorth. 

The  writer  does  not  accept  as  the  work  of  man  the  supposed  flint  implements 
found  in  the  plateau  gravels  of  Southern  England. 

HittoricaL  Bkiul. 

Travel  in  tbe  First  Century  after  Christ,  with  special  reference  to  Asia  Minor. 
By  Caroline  A.  J.  Skeel.  Cambridge :  the  University  Press,  1901.  Size  74  x  5, 
pp.  X.  and  160.     Map.     Presented  hy  the  Cambridge  University  Press. 

An  interesting  sketch  of  the  conditions  of  travel  in  the  Roman  Empire  during  the 
fir«t  century.     Tne  author  draws  from  the  writings  of  the  Roman  historians  and 
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others  illustrations  of  the  classes  of  people  who  travelled  in  those  days,  and  of  the 
means  of  commnnication  between  the  various  parts  of  the  Empire,  briefly  tracing  the 
effects  on  the  empire  at  large  of  the  facilities  which  existed  for  intercommunication, 
and  the  reasons  which  led  to  a  decay  of  the  system. 

HistorioaL  Winckler,  Bohnrti,  and  Hiebvhr. 

Weltgeschiohte.  Dritter  Band.  Westasien  und  Afrika.  Von  Dr.  Hugo  Winckler, 
Dr.  Heinrich  Schurtz,  und  Karl  Niebuhr.  Leipzig  und  Wien:  Bibliographisches 
Institut,  1901.    Size  lOJ  x  7,  pp.  xlv.  and  736.    Mapt  and  Jllustraiiotu. 

The  wide  scope  of  the  subject  here  treated  of  in  a  single  volume  necessarily  involves 
great  compression,  and  gives  the  work  largely  the  character  of  a  summary  of  existing 
knowledge  in  which  little  room  is  offered  for  originality  of  view.  The  authors  appear 
well  aoouainted,  however,  with  the  results  of  recent  research,  and  such  problems  as 
that  of  the  possible  ancient  operation  of  Malay  influence,  the  origin  of  the  negro  race, 
and  of  the  former  gold-mining  inhabitants  of  South-East  Africa,  are  clearly  stated. 
What  is  perhaps  chiefly  lacking  is  breadth  of  treatment  of  the  fundamental  problems 
affecting  the  areas  dealt  with,  and  this  is  no  doubt  in  part  attributable  to  the  divided 
authorship.  Thus  no  general  account  is  given  of  the  mutual  relationships  of  the 
various  peoples,  and  the  broad  outlines  of  their  known  or  probable  migrations  in 
historic  or  prehistoric  times,  but  each  section  is  more  or  less  an  independent  monograph. 
The  whole  of  North  Africa  is  left  out  of  consideration,  this  having  been  dealt  with  in 
the  fourth  volume  (*  Mediterranean  Peoples '),  which  had  previously  appeared. 

Historical  Geography.  Behwarsar. 

Die  Kunde  der  Entdeckuug  Amerikns  im  deutsch-slavischen   Osten.    Von  Dr. 

Otfried  Schwarzer. — Festschrift  des  Geograph.  Seminars  der  Universitat  Breslau 

zur  Begrfissung  des  XIII.  Deutsohen  Geograpbentages.     Pp.  133-157.     Breslau, 

1901.    Size  9.J  x  6}. 

Traces  the  share  taken  by  the  literary  centres  of  Germany  and  Poland  in  the 
dissemination  of  knowledge  respecting  the  iliscovery  of  America. 

Historical  Geography.  Vignand. 

La  Lettro  et  hi  Carte  de  Toscauelli  sur  la  route  des  Indes  par  I'Ouest  adrcss^s  en 
1474  au  Portugais  Fernam  Martins  et  transmises  plus  tard  a  Ghristoplio  Golomb. 
Etude  critique  sur  Tauthenticit^  et  la  valeur  de  ces  documents  et  sur  lee  sources 
des  idecs  cosmographiqucs  de  Colomb  suivie  des  divers  textcs  de  la  Lettre  do 
1474,  traductions,  annotations  et  fac-simile.  Par  Henry  Vignaud.  (Becueil  de 
Voyages  et  de  Documents  pour  servir  a  I'Histoire  de  la  Geogniphie  depuis  le  XIIP 
jusqu'k  la  fin  du  XVI''  siecle.  XVIII.)  Paris :  E.  Loroux,  1901.  Size  11  X  7}, 
pp.  XXX.  and  320. 

This  will  be  the  subject  of  a  review. 

Hirtory  of  Geography.  Beail^y. 

The  Dawn  of  Modem  Geography.  Part  II.  A  History  of  Exploration  and  Geo- 
graphical Science  from  the  close  of  the  Ninth  to  the  middle  of  the  Thirteenth 
Century  (c.  ad.  900-1260).  By  0.  Raymond  Beazley.  With  Reproductions  of 
the  principal  Maps  of  the  time.  London:  John  Murray,  1901.  Size  9x6,  pp. 
XX.  and  652.     Price  iSs, 

This  will  be  specially  reviewed. 

ICan  and  Hatnre.  Die  Natur  60  (1901) :  483-485.  Tamboxini. 

Die  Kinwirkung  des  Menschen  auf  die  Natur.    Von  Fr.  Ferd.  Tamborini. 

BIOORAPHT. 

Biographical  Diotioiiary.  Figneroa. 

Diccionario  Biogrdfico  de  Estranjeros  en  Chile.     Por  Pedro  Pablo  Figaeroa. 

Santiago  de   Chile  1900.  Size  11  x  7^,  pp.  262.     Portrait,     Preiented  &y  the 
Author, 

Biographical  notices  of  persons  of  foreign  extraction  who  have  settled  in  Chili 
and  there  attained  to  eminence.  Of  geographers  and  other  scientists,  we  find  the 
names  of  Dr.  R.  Philippi,  Amado  Pissis,  Dr.  Hans  Steflen,  F.  A.  Fonck,  and  Ignaoio 
Domeyko.  Spanish  names  decidedly  predominate,  natives  of  other  South  American 
States,  and  even  temporary  visitors,  such  as  Dr.  F.  P.  Moreno,  being  included. 

Biographical  Dictionary.  Lee 

Dictionary  of  National    Biography.      Kditcd  by  Sidney  I.ec.     Supplement.     3 
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Tolomes.    London  :  Smith,  Elder  &  Co.,  1901.    Size  9}  x  6},  pp.  (yoI.  i.)  lii.  and 

480;  (Tol.  ii.)  vi.  and  452 ;  (vol.  iii.)  vi.  and  522.  Plate. 
This  supplement  contains  a  thousand  articles,  more  than  two  hundred  of  which 
represent  accidental  omissions  from  the  original  work,  the  remainder  being  memoirs 
of  persons  who  have  died  since  the  publication  of  the  respective  volumes  in  which 
their  names  would  otherwise  have  appeared.  Of  the  distinguished  geographers 
inclnded  in  the  latter  category,  most  have  been  the  subject  of  obituary  memoirs 
published  from  time  to  time  in  the  Proeeedingt  and  Journal, 

Oawmi^on.  B.S.O.  MarBtsUU  26  (1901) :  11^-135.  Leotard. 

Le  Gapitaine  Cazemajou.    Par  M.  Jacques  Leotard.     With  Portrait. 

The  unfortunate  expedition  of  Captain  Cazemajou  to  the  southern  borders  of  the 
Sahara  has  been  frequently  alluded  to  in  the  Journal, 

HaMlim.  DetiUelie  Rundschau  G.  88  (1901)  :  571>572.  

Dr.  Arthur  Immanuel  Hazelius.     With  Portrait. 
This  Swedish  linguist  and  ethnolog^t  lately  died  at  the  age  of  sixty -eight  years. 

XtndelBiolm.  Kilmmerling. 

Georg  Benjamin  Mendelssohn  und  seine  Schilderuu<r  des  Riesenfrebirges.  Yon 
Paul  Kammerling. — Festschrift  des  Geograph.  Seminars  der  Uuiversitat  Breslau 
zur  Begrtissuug  des  XIII.  Deutschen  Geographentages.  Pp.  158-177.  Breslau, 
1901.    Size  di  X  6}. 

The  writer  wishes  to  rescue  from  oblivion  the  work  of  a  noted  German  geographer 
— cousin  of  the  great  composer — whose  memoir  on  the  Biesengebirge  is  worthy,  he 
says,  to  be  placed  with  those  of  Von  Buch  and  Sydow. 

Hordenskidld.  Hathorst. 

Adolf  Erik  Nordenskiold.  Von  Prof.  Dr.  A.  G.  Nathorst.— Geographischcr 
Anzeiger  herausgegeben  von  Justus  Perthes  in  Gotha.  September,  1901.  Size 
11  X  9,  pp.  129-131.     Portrait.     Presented  hy  the  Author. 

GENERAL. 


Belgian  Colonies.      £.  Comity  VA/rique  Fran^aise  11  (1901)  :  33G-338.  

La  charte  coloniale  de  la  Belgique. 

OoUmiml  Admuiiitration.  Bigelow. 

Verh.  Siebenten  Intemat.  O.  Kongresses,  1899,2  (1901) :  562-574. 

Colonial  Administration  in  different  parts  of  the  World.     By  Poultney  Bigelow. 

Sdueation.    Verh.  Siehenten  Internat.  O.  Kongretses,  1899,  2  (1901):  94G-953.   Ebeling. 
Die  Anfertigung  von  Reliefs  in  der  Schule  und  fiir  die  Schulo.     Von  Dr.  Max 
Ebeling. 

Edneation.  Verh,  Siehenten  Intemat.  G.  Kongresses,  1899, 2  (1901) :  969-973.  Zimmerer. 
Projektionsbiider  als  Anschauungsmittel  fiir  Scbulen.   Von  Prof.  Dr.  H.  Zimmerer. 

Education.  Vierteljahrshefte  G.  Unterricht.  1  (1901):  1-8.  Edok. 

Die  biologische  Erdkunde  im  Schulunterrichte.    Von  Dr.  F.  Huck. 

Sdnoation.  Partieh. 

Die  Geographic  an  der  Universitat  Breslau.  Von  Dr.  J.  Partsch. — Festschrift 
des  Geograph.  Seminars  der  Universitiit  Breslau  zur  Begriissuog  des  XIII. 
Deutschen  Geographentages.    Pp.  1-37.    Breslau,  1901.    Size  9^  x  6). 

Sdueation.  G,  Teacher  1  (1901) :  4-10.  Booper. 

On  Methods  of  Teaching  Geography.    By  T.  G.  Booper. 

Edneation— Ezonrsions.  G.  Teacher  1  (1901) :  :t2-:i6.  Beynolds. 

Class  Excursions  in  Wales  and  England.     By  J.  B.  Reynolds. 

Edneation— Maps.  G.  TeaeJier  1  (1901) :  17-22.  Andrews. 

The  Use  of  Maps  in  Geography  Teaching.    By  A.  W.  Andrews. 

Edneation — Methods.  Batzel. 

Verh.  Siehenten  Intemat.  G.  KongresseSy  1899,  2  (1901)  :  931-940. 
Die  Lage  im  Mitteli)unkt  des  geographischen  Unterrichts.   Von  Prof.  Dr.  Friedrich 
Ratzel. 
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Edacatioa  ia  Germaiiy.       Petermannt  M.  47  (1901) :  202-205.  

D»)r  geographiaohe  Unterrioht  an  den  deatoohen  Hochsohnlen  im  WinteraemeBter 
1901-1902. 

French  Colonies.         Quettions  Dipl,  et  Colon.  12  (1901) :  615-628.   Dnboii  and  Terrier. 
Un  ai^le  d'expansion  ooloniale.    Conclusion.    Par  Marcel  Dubois  et  Auguste 
Terrier. 
The  final  chapter  of  a  history  of  French  Colonial  expansion  lately  published. 

French  Colonies.  Xonrey  and  BmneL 

L'Annee  Coluniale,  publiee  sous  la  direction  de  MM.  Ch.  Mourey  et  Louis  Brunei. 
Deuxiiime  Annee  (1900).  Paris:  Montgredien  et  Cie.  Size  9  x  5},  pp.  442. 
Maps  and  lUuttrationt,    PretetUed  hy  the  PvhlUhers, 

The  first  Yolume  of  this  useful  publication  was  noticed  in  the  Journal  for  March 
last  (vol.  xvii.  p.  327). 

Geographical  Congress.    B.S.O.  Com.  Bordeaux  27  (1901) :  286-288.  

YoBUx  ^mis  par  le  22**  Oongr^  des  Soci^t^s  fran9ai6es  de  geographic  (Nancy,  1-5 

aoat  1901). 
Resolutions  of  internatiooal  interest  were  :  one  recommending  the  adoption  by  all 
geographers  of  a  series  of  conventional  signs  in  cartography,  and  another  urging  ^e 
revision  of  the  international  Cable  Convention  of  1884. 

Geographical  Exhibition.  

Katalog  der  Ausstellung  des  XIII.   Deutschen  Geographentages  zu  Breslau. 

Den  3Iitgliedem  und  Teilnehmem  der  Versammlung  Uberreicht  vom  Ortsaus- 
schusse.     Breslau,  1901.     Size  9x6,  pp.  iv.  and  52. 

Geographical  Progress.    DeutscJie  Rundschau  G.  23  (1901) :  535-549.     Leni  and  Jung. 

Fortschritte  der  geographischen  Forscbungen  und  Reisen  im  Jahre  1900.  3. 
Afrika.     Von  Oskar  Lenz.    4.  Australien  und  die  Siidsee.    Yon  Dr.  Emil  Junsr. 


Geography.  Hartert. 

Verh.  Siehenien  Intemat  O.  Kongresses,  1899,  2  (1901) :  467-472. 
Ueber  Zweck  und  Methode  zoogeographischer  Studien.     Yon  Ernst  Hartert. 

Geography.  BatMl. 

Die  Erde  und  das  Leben.    Eine  vergloichende  Erdkunde.    Yon  Prof.  Dr.  Fried* 

rich  Ratzel.  Erstcr  Band.    Leipzig  und  Wien :  Bibliographisches  Institui,  1901. 

Size  10^  X  7,  pp.  xiv.  and  706.   Maps  and  lUutirations,  Presented  by  the  PMishers, 

This  will  be  reviewed  elsewhere  in  the  Journal. 

German  Eydrographieal  Oi&ee.  ■- 

Dreiundzwanzi^ter  Jahresbericht  fiber  die  Th'atigkeit  der  Deutschen  Seewarte 
tur  das  Jabr  1900,  erstattet  von  der  Direktioo.  Beiheft  II.  zu  den  "Annalen 
der  Hydrographie  und  Maritimen  Meteorologie,"  1900.  Hamburg,  1901.  Size 
10^  X  7),  pp.  iv.  and  104. 

Xedlcal  Geography.    AUi  R.A.  Lincei,  Rendiconti  10  (2)  (1901) :  123-131.  Orassi 

A  proposito  del  paludismo  senza  malaria.     Nota  del  B.  Grassi. 

Place-names — Orthography.  

Second  Report  of  the  United  States  Board  on  Geographic  Names.     1890-99. 

Second  Edition.  Washington,  1901.  bize  9|  x  6,  pp.  150.  Presented  hy  the 
United  States  Oovemntent. 

Sailing  Directions.  

Sailing  Notes  for  1900.  Published  by  the  Chief  Hydrographie  Department  of 

the  Ministry  of  Marine.  [In  Russian.]  St.  Petersburg,  1901.  Size  9|  x  6j(,  pp. 
802  and  26. 

Travel.  Haggard. 

A  Winter  Pilgrimage.  Being  an  Account  of  Travels  through  Palestine,  Italy, 
and  the  Island  of  Cyprus,  accomplished  in  the  year  1900.  By  H.  Rider  Haggard. 
London:  Longmans  &  Co.,  1901.  Size  9x6,  pp.  850.  Illustrations,  Prioe  I2s,  6d. 
net     Presented  by  the  Publishers. 

Although  hardly  taking  his  readers  off  Ihe  bt  aten  track,  Mr.  Haggard  has  always 
something  of  interest  to  tell  of  the  countries  visited,  and  his  book  will  well  repay 
perusal.  The  section  on  Cyprus  is  naturally  the  most  important,  and  the  author's 
views  on  the  resources  and  prospects  of  the  island  deserve  attention.     Its  great  need 
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w  said  to  be  capital,  without  which  its  <^reat  natnral  wealth,  agrionltural  and  other, 
lies  nngarnered. 

Tsar-book.  BieohierL 

Piooolo  Annuario  Geografico  e  Statistioo  oompilato  dal  Prof.  Giaseppe  Bicchieri. 
8iipplemento  al  Testo-Atlante  Scolastico  di  Geogra6a  Modema  del  Prof.  G. 
Boggero,  G.  Bicchieri,  A.  Ghisleri  per  Tanno  1900-1901.  Bergamo:  Instituto 
Italiano  d'Arti  Grafiohe.  Bize  9x6,  pp.  116.  Map$,  Presented  by  ike  Compiler, 
A  uaeful  summary  of  recent  geographical  progress  and  statistics. 
Tear-book.  Trilbner. 

Minerra.    Jahrbaoh  der  gelehrten  Welt.     Heransgegeben  Ton  Dr.  K.  Triibner. 

Elfter  Jahrgaog,  1901-1902.     Strassburg:  Earl  J.  Trubner,  1902  [1901].    Siie 

H  X  4},  pp.  xxviii.  and  1242.     Portrait. 
Minor  additions  continue  to  be  made  to  this  useful  work,  bringing  it  still  nearer 
than  proTionsly  to  absolute  completeness.    Thus  the  full  staff  of  Om>per's  Hill  College 
is  given  for  the  lirst  time,  former  issues  having  taken  into  account  merely  the  Forestry 
Section.    A  sketch  of  the  constitution  of  Birmingham  University  is  also  given. 

Tear-book.  Wagner. 

(Ter>}rraphische8  Jahrbuch.    XXIV.  Hand,  1901  ....  horausgegeben  von  Hermann 
Wii>3er.     Er^te  Halfte.     Gotha :  Justus  Perthes,  1901.     Size  8|  x  5},  pp.  248. 

This  part  deals  with  recent  progress  in  cartographical  methods,  meteorology, 
oceanography,  and  ethnology. 


NEW  MAPS. 

By  E.  A.  REEVES,  Map  Ourator^  R.O.8. 

ETXBOPE. 

iutria— Hungary.  .  Artaria. 

ElieDbahn-  u.  Postkarte  von  Oesterreich-Ungam.  Viorte  Neubearbeitung.  Scale 
1 :  1,500,000  or  236  stat.  miles  to  an  inch.  Verlag  von  Artaria  &  Co.,  Wien,  1902. 
Price  2.20  kronen.     Presented  by  the  Publithers. 

^tiib  Isles.  Hirsobberg  and  Oestergaard. 

Mtp  of  the  British  Isles.  Scale  1 :  805,340  or  13*5  stat.  miles  to  an  inch.  Printed 
^  the  fine  art  works  of  Hirschberg  and  Oestergaard,  Berlin.     Price  2  marks. 

This  is  a  cheap  and  roughly  produced  map  of  the  British  Isles,  with  an  inset  in 
^^^  lower  left-hand  comer  showing  the  British  Empire  in  red,  and  plans  of  London, 
Kdinhorgh,  and  Glasgow.  The  lettering  is  in  English,  and  the  map  has  been  pre- 
P^r«d  partly  with  the  idea  of  inducing  the  editors  of  English  newspapers  to  publish  it 
^»  this  country ;  but  it  should  hardly  be  necessary  for  them  to  use  this  when  better 
^pi  by  British  publisherd  exist. 

^Und  and  Wales.  Ordnanoe  Burey. 

OsDVANCB  Survey  of  England  and  Wales  : — Bevised  sheets  published  by  the 
Direotor-General  of  the  Ordnance  Survey,  Southampton,  from  December  I  to  31, 
1901. 

lineh  :-- 

With  hills  in  brown  or  black :  86,  107,  112,  143, 147,  156,  167, 194  (engraved),  It. 
each. 


6-iaeh — County  Maps : — 
Betfordshire,  4  n.w.,  17  n.w.,  s.w.,  18  n.e.,  21  n.w.,  n.e.,  22  8.E.,  23  n.w.,  25  n.e., 

SLE.,  26  K.W.,  N.E  ,  27  N.W.,  28  N.E.,  29  N.W.,   8.E.,  30  8.W.,  32  N.B.,  8.B.,  34  N.W.,  8.W. 

Cardiganshire,  1  s.e.  Derbyshire,  57a  n.e.,  58  n.w.  Merionethshire,  33  n.e.,  s.w., 
34  S.W.,  S.E.,  35  8.E.,  36N.W.,  8.w.,41  n.w.,  8.w.,42  s.w.,  43  n.w.,45n.e.,  46  n.w.,  n.e., 
SLW.,  8.E.,  47  N.W.,  48  S.E.  Monmouthshire,  17  n.e.,  s.e.,  23  n.w.  Montgomeryshire. 
7  sjs.,  19  N.w.  Staifordshire,  29  n.w.,  s.w.,  30  n.w.,  8.w.,  36  n.e.,  s.w.,  37  s.w.,  38 
jf.w.,  39  N.W.,  N.E.,  40  N.W.,  N.E.  Wiltshire,  63  n.w.,  GO  n.e.,  s.w.,  67  n.w.,  71  n.e., 
73  P.W.,  76  N.W.,  77  s.w.,  78  n.w.     1«.  each. 
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26-iBoli — Gonnty  Maps : — 

Cambridgeihire,  V.  3,  7 ;  VI.  10, 14, 15 ;  X.  15 ;  XL  3,  12,  16  ;  XIV.  3 ;  XV.  7, 8, 
11, 12, 15, 16 ;  XX.  8,  6 ;  XXIV.  11,  12, 15,  16 :  XLIV.  15.  Cardiganfliire,  II.  4. 
8.  Dorsetshire,  III.  16;  VII.  8, 11;  XXXIIL  13;  XXXIV.  8;  XXXV.  9, 13,  14, 
15;  XLIII.  4,8, 9;  L.  5.  10,  15,  16;  LI.  5,  9,  13;  LVI.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10, 
11,  12, 18,  14,  15,  16 ;  I. VII.  1,  2,  5,  6 ;  LIX.  2,  8.  Olouoestershire,  I.  12,  14 :  II. 
18, 14, 15 :  UI.  .s,  4,  6, 7, 14 ;  IV.  5, 6, 7 ;  VL  6, 8 ;  XXII.  6 ;  XXIX.  8.  Hnntiiigdoxi- 
shire,  XI.  6;  XV.  6, 10,  11,  14, 15, 16.  Memnoiitlisliire,  XV.  9  ;  XXI.  13;  XXVI. 
5;  XXX.  15;  XXXI.  9;  XXXIV.  1;  XXXV.  1,  8.  Montgomeryshire,  VI.  15: 
XI.  5,  9,  13,  14,  15.  16;  XV.  4,  8,  12;  XVI.  2;  XXVI.  8;  XXVII.  9,  11,  13; 
XXXII.  4,  8;  XXXIU.  2,  12 ;  XXXIV.  1,  9.  Shropshire,  IX.  7;  XV.  2,  3,  4,  6, 
10.11,14,15;  XVIII.  11, 15,  16;  XIX.  9,13;  XXI.  II,  12, 14. 15;  XXII.  1,  2,  8, 
5,  7,  10,  11.  12, 13,  14,  15,  16 ;  XXVI.  5,  9,  15,  16;  XXVIH  3,  4,  7,  12;  XXIX. 
1,  2,  3,  5,  6, 10,  12  ;  XXX.  8.  Stafldrdshire,  XLIV.  3,  7 ;  LIIL  1,  5,  9, 10,  14,  15 ; 
LIV.  18.  Warwickshire  and  Do.  (Dot.),  I.  13;  XLIV.  13, 14*,  15*,  16*  (*Area8 
of  Atberstone  on  8tour  Parish  only  sbowu);  L.  6,  7,  11.  Worcetterslure  and 
Do.  (Det.  No.  3),  XXXVU.  12,  15,  16;  XLIIL  14;  XLIV.  7,  11 ;  XLV.  1.  3«. 
each, 

6-ineh  scale ; — 
Tunbridge  Wells,  printed  in  oolonrs  showing  borough  and  ward. bound aries.  2«. 
{R  Sku^ordf  LoiuUm  AgenL^ 

Oermany.  Halbfasa. 

Karte  von  Hinterpommem  zur  Uebersioht  deijenigen  in  den  Jabren  1899  uod  ItKK). 
Scale  1  :  500,000  ur  7*8  stat.  miles  to  an  inch. — 125  Tiefeokarten  Pommerscher 
Seen  anf  5  Hlattem  banpts&cblich  auf  Grund  der  Mefstisoti latter.  Scales  1  : 
50,000,  1:25,000,1:12,500,  1:6,250.  Tafels  1-5.  Profile  Pommerscher  Seen. 
Scales  1  :  12,500,  1  :  6250.  Tafel  6.  Von  Dr.  W.  Halbfass.  PeUrmanna 
Geographiiche  Metteilungen^  Erganznngsbeft  No.  136.  Gotha:  Justus  Perthes, 
1901.     PreiefUed  by  the  PuhlUher, 

Oermany.  Konigl.  Preuss.  Landes-Aofiiahaa. 

Karte  des  Deutschen  Belches.  Scale  1:100,000  or  1*6  stat.  mile  to  an  inch. 
Herausgegeben  von  der  Kartogr.  Abtheilangder  Konigl.  Preuss.  Labdes-Aufnahme, 
1901.  Sheets  :  173,  Aurich  ;  176,  Bremervode;  177,  Buxtehude  ;  207,  Ottersberg ; 
260,  Nionburg.    PrtC6  1.50  marks  each  nheet. 

Italy.  OarUad. 

Verteilung  der  Erdbebentbatigkeit  in  Italien  oach  M.  Baratta.  Scale  1 : 5,000,0(K> 
or  79  stat.  miles  to  an  inch.  Von  G.  Gerland  Petermamii  Geographiiche 
MiUeUungen,  JahTgeaig  1901.  Tafel  20.  Gotlin:  Justus  Perthes.  Pretentedl^ 
thePMiiher. 

Liyerpool  Bay.  Belam  and  Aahtoa. 

Chart  of  Liyerpool  Bay.  Scale  1000  yards  to  an  inch.  Surveyed  by  Henry 
Belam,  (Dommander  r.n.,  of  the  Mersey  Docks  and  Harbour  Board,  and  H.  G.  G. 
Ashtoui  Assistant  Marine  Surveyor,  1901.    Presented  by  B.  G,  G.  Ashion,  Esq. 

A  comparison  of  this  chart  with  that  based  upon  the  surveys  of  Commander  G.  H- 
Hills,  R.N.,  a  former  Marine  Surveyor  to  the  Mersey  Dock  and  Harbour  Ikwrd,  of  1888« 
is  interesting  as  showiog  the  changes  that  have  taken  place  in  tbe  sandbanks  and 
depths  of  water  during  tbe  interval.  The  chart  is  must  complete  in  soundings,  tidal 
inrormation.  position  of  lights,  and  other  facts  that  will  be  invaluable  for  the  safe 
navigation  of  the  Mersey  entrance.  It  has,  however,  evidently  been  reduced  from  a 
larger  one  by  photography,  with  the  very  common  result  that  tbe  figures  and  lettering 
are  so  small  as  to  be  almost  illegible  in  some  places,  which  is  certainly  to  be  regretted. 

Mediterranean  Sea.  Eenk^L 

Grenze  der  Sicbtbarkeit  des  Landes  auf  dem  Mittelmeer.  Scale  1 :  15,000,000  or 
237  siat  miles  to  an  inch. — Sichtweite  einiger  bemerkenswerter  Gipfel  der 
Griechischen  Kiisten.  Scale  1 :  3,700,000  or  58  stat.  miles  to  an  inch.  Von  Dr.  L. 
Henkel.     Gotha :  Justus  Perthes.     Presented  by  the  Publisher. 

Shows,  by  means  of  blue  tinting  and  red  lines,  tbe  distance  from  which  land  is 
visible  in  different  parts  of  the  Mediterranean  sea.  The  map  accompanies  an  interest- 
ing article  by  Dr.  L.  Henkel  in  Petermanns  Geographische  Mitteilungen  for  December, 
1901. 
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Eftrte  fon  KleinasieD.  Scale  1 :  400,001)  or  6  3  stat  miles  to  an  inch.  Yon  Dr. 
Bicluud  Kiepert.  Sheet :  B.  IV.,  Jozgad.  Berlio :  D.  Reimer  (Ernst  Yohien), 
1902.    Friee  6  marlcB  each  sheet. 

Although  at  the  present  time  no  complete  trigonometrical  surrey  of  Asia  Minor 
exists,  jet  a  great  deal  of  survey  work  of  one  kind  and  another  has  been  done  in 
the  ooantry,  especially  during  recent  years.  This  varies  very  much  in  its  character 
and  value,  ranging  from  the  comparatively  accurate  triung^lation  work  of  certain 
districts  by  Engl'sh  and  German  officers,  to  the  rough  prismatic  compass  route  maps  of 
tntvellers  and  archssologists  who  have  had  no  special  training  as  surveyors.  From  the 
date  of  the  appearance  of  the  late  Dr.  H.  Kiepert's  well-known  map  of  Asia  Minor, 
eompSled  firom  his  own  surveys  and  all  then  existing  material,  in  1844,  to  the  present 
time  much  has  been  done  to  extend  our  knowledge  of  the  country.  In  1884  Dr.  H. 
Kiepert  published  his  map  entitled  '*  Nouvelle  Carte  G^n^rale  des  Provinces  Asiatiques 
de  rEmpire  Ottoman,"  on  the  scale  of  1 : 1,500.000.  This  included  a  greater  area  than 
his  earlier  map,  and  was  based  upon  one  in  M.S.,  drawn  by  the  author  on  the  scale  of 
1 :  500,000.  Eight  years  later,  in  1892,  the  publication  of  his  excellent  map  of  Western 
Asia  Minor  in  fifteen  sheets,  on  the  scale  of  1 :  250,000,  was  completed.  Since  Dr.  H. 
Kiepert's  death,  in  1809,  his  son.  Dr.  R.  Kiepert,  has  been  engaged  upon  the  preparation 
of  the  new  map  of  the  country  of  which  the  first  sheet  has  just  beeu  published,  and 
which  is  to  include  the  whole  of  Asia  Minor  and  portions  of  Armenia  and  Northern 
Syria.  This  map  is  on  the  scale  of  1 :  400,000,  and  no  pains  will  be  spared  to  make  it 
ss  complete  as  possible.  The  vast  amount  of  material  accumulated  by  the  late  Dr.  H. 
Kieperi,  including  his  own  original  large-scale  drawings,  have  been  utilized,  in  addition 
to  which  advantage  has  been  taken  of  the  latest  survey  work.  In  addition  to  the  sheet 
JQst  published,  seven  others  are  in  an  advanced  state,  and  it  is  hoped  that  the  whole 
map,  which  will  consist  of  twenty-four  sheets,  will  be  finished  in  three  or  four  years, 
fipedal  attention  has  l)een  given  to  the  nomenclature,  which  has  been  placed  under 
the  superintendence  of  Prof.  Dr.  Martin  Hartmann.  The  map  is  printed  in  three 
^uiB,  hill-work  brown,  lakes  blue,  and  lettering,  rivers,  and  roads  are  black. 

iiiatie  Buisia.  Bussian  Ooyemment 

Chart  of  the  Southern  Portion  of  Lake  Baikal.  Scale  1  :  252,000  or  3*9  stat.  miles 
to  an  inch.  Compiled  from  the  Hydrographical  Surveys  of  the  Baikal  Lake 
Expedition  in  1897-99.  (Russian  character.)  Presented  by  Lieut.-Colonel  J.  de 
Sekohdltky. 

Lake  Baikal  from  its  southern  end  to  lat.  52^  40'  X.  only  is  shown  on  this  portion 
of  tile  chart,  but  before  long  it  is  hoped  that  the  northern  half  will  be  completed. 
However,  this  is  the  important  section  of  the  lake  at  the  present  time,  in  connection 
^th  the  Trans-Siberian  railway.  The  chart  shows  the  coast-line  and  fourteen  lines 
<>f  aoQndings  across  the  lake ;  many  other  soundings  are  given  near  the  shore. 

^^^U,  Vogsliang. 

^ege-Aufonhmen  im  nordliclien  Teil  der  Provinz  Chi-li.  Scale  1 :  500,000  or 
7*8  stat  miles  to  an  inch.  Von  Dr.  Karl  Vogelsang.  Petermanm  Oeographiedhe 
MUMlungen,  Jahrgang  1901.  Tafel  19.  Gotha :  Justus  Perthes.  Preeented  by 
<Ae  PMblUher, 

^OBg  Kong  Public  Works  Department,  Hong  Kong. 

PUn  of  Victoria  City,  Hong  Kong.     Scale  60  feet  to  an  inch.    Public  Works 

I^partment,  Hong  Kong.  1901.      New  edition.     29  sheets.    Presented  by  H,M. 

Secretary  of  State  for  the  Colonies. 

A  new  edition  of  a  plan  of  Victoria,  Hong  Kong,  in  twenty-nine  sheets,  showing 
oQildings,  roads,  etc.,  up  to  date. 
Xaului.  Public  Works  Department,  Hong  Kong. 

Plan  of  Kaulun.  Scale  205  feet  to  an  inch.  Public  Works  Department,  Hong 
KuDg,  1901.    5  sheets.     Pretented  by  H.M.  Secretary  of  State  for  the  Colonies. 

A  large-scale  survey  map,  in  black  and  white,  of  the  new  British  territory  on  the 
ooainiaiui  of  China,  opposite  Hong  Kong. 

AFBICA. 
^Mca.  Cora. 

Africa  a  Base  Fisica.  Scale  1  :  8,000,000  or  126  stat.  miles  to  an  inch.  Prof. 
C^aido  Cora.  Torino  :  G.  B.  Para  via  e  Comp.,  1901.  4  sheets.  Presented  by  the 
Pnblishers. 

This  is  a  coloured  wall-map  of  Africa  evidently  intended  for  educational  purposes. 
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It  ifl  in  four  sheets,  and  when  these  are  joined  as  one,  the  complete  map  measures  about 
4  feet  square.  The  relief  is  shown  by  a  combination  of  hachurine  and  oolour-tinting. 
All  land  from  0  to  200  metres  in  altitude  is  shown  by  a  tint  of  light  green*  200  to  500 
white,  500  to  2000  li^ht  brown,  and  above  2000  by  a  darker  shade  of  brown.  Depres- 
sions below  sea-level  are  shown  by  a  dark-green,  and  a  special  symbol  is  employed  to 
indicate  the  deserts.  There  are  also  many  dgures  on  the  map  indicating  the  altitades 
of  certain  points.  Four  different  shades  of  blue  are  employed  to  indicate  the  depihf 
of  the  ocean ;  but  the  lakes  are  all  shown  by  one  shade  of  blue,  the  darkest  employed, 
which  would  lead  to  the  erroneous  idea  that  they  are  all  more  than  2000  metres  in 
depth.  Political  diyisiens  are  shown  by  a  thin  red  dotted  line.  The  general  effect 
cannot  be  considered  altogether  satisfactory,  and  the  map  is  certainly  not  to  clear  m 
it  ought  to  be,  which  is  in  great  measure  due  to  the  fact  that  too  many  names  are 
given  for  a  map  of  this  character.  In  addition  to  the  principal  map,  two  others  az^ 
given  on  smaller  scales,  as  insets,  one  being  an  ethnographical  map  of  Africa,  and  the 
other  a  political  map,  npon  which,  however,  the  Transvaal  and  Orange  Biver  oolooy 
are  shown  as  independent  states.  There  is  also  a  vertical  section  showing  the  elevatiooa 
of  the  continent  along  the  line  of  the  e^xuator. 

Oon^  Tree  State.  Wautcn. 

Le  Lomami  Inf^rienr.  Scale  1 : 1,000,000  or  15*8  stat.  miles  to  an  inch.  Par  A. 
J.  Wauters.    Supplement  au  Mouvement  O^ographique  du  21  Juillet  1901. 

A  supplementary  sheet  to  Wautera'  map  of  the  Congo  Free  State,  showing  the 
Lomami  river  and  upper  Congo  in  thu  neighbourhood  of  Stanley  falls. 

West  Africa.  OalirtL 

B^gion  Kati-Baroako.  Scale  1 :  20,000  or  528  yards  to  an  inch.  Par  le  Lieut 
Calisti.    Paris:  Henry  Barr^re,  1901.    4  sheets.' 

A  large-scale  topographical  survey  of  the  district  on  the  north  bank  of  the  Niger* 
in  the  neighbourhood  of  Bamako,  the  terminus  of  the  proposed  railway  to  connect  the 
Senegal  with  the  Niger.  The  area  embraced  is  about  200  square  miles.  The  le^ 
lief  is  shown  by  brown  contour  lines  at  intervals  of  5  metres ;  water  is  coloured  bine, 
and  roads  and  tracks  rod.  The  survey  was  made  at  the  time  when  the  water  iu  the 
Niger  was  very  low. 

AXSBICA. 
Branl.  BtnUtoUL 

Mappa  Geographico  do  Estado  do  Amazon ns.  Scale  1 :  2.222,000  or  35  stat.  miloa 
to  an  inch.  Orgenlzado  por  Ermanno  Stradelli  de  acoordo  com  suas  notaa  e- 
explorafoes  e  bascado  nos  melhores  mappas  1901.  Piacenza :  V.  Porta.  PreMnM 
by  the  Author. 

In  the  compilation  of  this  map  the  author  has  made  use  of  the  best  aTailAble> 
material,  of  which  he  gives  a  list.  Altogether  he  hai  consulted  thirty-three  differeat 
authorities,  and  it  is  evident  that  he  has  spared  no  pains  to  make  his  map  as  complete- 
as  possible.  There  are,  however,  many  dibtricts  included  within  this  region  that  ere 
still  unexplored.  Considerable  information  is  given  by  means  of  conventional  aigne 
conceming  the  rapids  and  falls  of  rivers,  mission  statioDS,  etc.,  and  places  which  hafe 
been  fixed  by  astronomical  observations  are  clearly  distinguished,  but  theee  are  leij 
few  in  number. 

Cuba.  Band,  XcHally  *  Ce. 

lodexed  Pocket  Map  of  Cuba.  Scale  1 :  2,407,480  or  38  stat.  miles  to  au  inch, 
i'hicago  and  New  York:  Band,  McNally  &  Co.,  1901. 

French  Oniana.  Oxdttof. 

Carte  de  la  Guyane  Fran^aise.  Scale  1 :  500,000  or  7  8  stat.  miles  to  an  inch. 
Drestf^e  par  Maurice  Guffroy.    Paris :  Erhard  Fr^res,  1901. 

This  new  map  of  French  Guiana  will  be  decidedly  welcome,  especially  as  it  is  on 
a  fairly  large  scale.  But  the  author  does  not  appear  to  have  taken  full  advantage  of 
all  existing  material.  For  instance.  Dr.  Crevaux's  surveys  would  have  furnished  him 
with  a  good  deal  more  information  than  he  shows  along  the  course  of  the  Oyapock. 
No  routes  sre  given,  iind  there  is  nothing  on  the  map  to  sliow  how  much  of  it  is  taken 
from  the  work  of  other  travellers,  and  huw  much  from  personal  survey.  It  is  printed 
in  colours,  and  contains  notes  upon  the  character  of  the  soil  and  rocks.  A  glance  at 
the  map  will  show  that  a  great  deal  of  the  country  still  remains  UDexplored. 
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ItBtk  AflwiOA.  Con. 

Ameiioa  8ad  a  Base  Fisiea.  Scale  1 :  8,000,000  or  12<j  itat.  miles  to  an  inch. 
Piof.  dddo  Cora.  Torino:  G.  B.  Paravia  e  Gomp.,  1901.  -1  Bhceto.  Pretented 
6f  a«  hMUhen. 

A  waU-map  of  South  America,  similar  in  character  to  that  of  Africa  noticed  above, 
snd  flie  mnarks  upon  that  map  apply,  in  general,  to  the  present,  except  that  this  is 
aooMwliaft  dearer,  not  bein^  so  overcrowded  with  names.  There  are  two  inset  maps, 
one  eUuMKraphioal  and  the  other  political.  There  is  also  a  vertical  section  across  the 
eontinatt  along  the  parallel  of  19^  8.  lat. 

Viilad  atatat.  Band,  XoKaUy  ft  Oo. 

Indezsd  Pocket  Maps  of  Florida.  Scale  1 :  1,208,840  or  19  stat.  miles  to  an  inch.— 
OouMcticnt.  Scale  1 :  443,520  or  7  stat.  miles  to  an  inch.  Band,  McNally  &  Co., 
Chkagio  A  New  York,  1*J01.  Florida  and  Connecticut.  Price  $25  eadi.  PreMcnted 
bf  Oe  PMi9her9, 

These  are  now  editions  with  corrections  and  additions  to  bring  them  up  to  date. 
They  an  very  rough  productions,  but  useful  for  general  reference. 

OBMBBAL. 
Inaeh  Colonief.  Paltt. 

Atlas  dee  Colonies  Fran9aise8.    Dreese  par  ordre  du  Minist^re  des  Colonies  par 
PaulPelet.     Paris  :  Armand  Colin  &  Cio.    Livraison  8.    Price  S/rana. 

The  sheets  contained  in  this  part  are  as  follows  :  Indo-Chine  Francaise,  in  two 

•heett.    1  :  2,500,000— Afrioue  Occidentale.    II.  Guin^e   fran9aise  et  Cdte  d'lvoiro, 

1 :  ^JMfiOO.    Althouprh  only  just  published,  tlie  first  of  these  maps  is  dated  June, 

1900,  iod  the  second  April,  ISKX).    Thid  long  interval  between  the  drawing  and  pub- 

Uoatka  ia  doubtless  in  prreat  measure  owing  to  the  process  of  engraving,  but  it  is 

peatly  to  be  regretted,  as  in  many  instances  the  maps  do  not  contain  the  latest 

infonnation  available  at  the  date  of  their  publication.    This  is  so  in  the  case  of  ttie 

napoflndo-China  here  ^ven,  upon  which  the  boundary  between  Burma  and  China 

ii  WTQBgly  shown,  although  the  survey  of  a  great  portion  of  the  line  was  published 

about  e^hteen  months  Bgo.  by  the  Indian  Survey  Department.    The  u>aps,  like  the 

othen  belonging   to  this   atlas,  are  beautifully  executed,  and,  in  addition  to  the 

gngnphical  features,  show  travellers*  routes,  with  names  and  dates,  in  red.    The  text 

^ieeompany  the  map  of  Indo-China  is  also  given  with  this  part. 

W«di  foobel. 

KeiBT  Tolks-  und  Familien- Atlas  in  einliundert  Kartenseiten.  llerausgegeben 
von  A  Soobel.    Bielefeld  und  Leipzig :  Velhageu  &  Klasiog,  1901. 

Tltts  atlas  is  composed  of  fifty-four  maps,  most  of  which  occupy  two  pages.  They 
^  ttken  from  the  well-known  Andree's  Hand- Atlas,  published  by  the  same  firm, 
"^^aie  three  general  maps,  twenty-nine  of  Europe,  five  of  Asia,  six  of  Africa,  five  of 
^ttcriea,  four  of  Australasia  and  the  Pacific  islands,  and  two  of  the  Polar  Regions. 
||fapy  of  these  contain  insets  and  special  diagrams  and  plans.  It  is  essentially  a 
^^nam  atlas,  and  fourteen  maps  are  devoted  to  that  country.  whiUt  to  the  British 
**^  inly  one  small-scale  general  map  is  given.  The  maps  are  printed  in  colours,  but 
^QUiyof  them  the  physical  features  are  but  poorly  represented.  It  is  noticeable 
^  the  Transvaal  and  Orange  Biver  Colony  are  still  shown  as  independent  States, 
^  tiere  are  other  points  that  needed  greater  attention.  No  index  is  given.  How- 
*^Mt  is  certainly  a  very  cheap  atlas,  and  many  of  the  maps  are  good,  and  contain  a 
S'^tdeal  of  information — too  much,  in  fact,  in  some  oases,  where  they  are  decidedly 
^'crowded  with  names. 

^•m.  Bpitaler. 

Linien  gleichen  Unterschiedes  (Isodiaphoren)  des  wahren  Lnftdrucks  in  Januar 
^  Juli.  Yon  B.  8pitaler.  Petermanm  Qtographitche  MitieHungen^  Erganzung- 
■Wt  No.  137.    Gotha  :  Justus  I'erthes,  1901.    Preiented  by  the  Publiaher. 

^•m  Stieler. 

^e&e  neunte  Lieferungs-Ausgabe  von  Stieler's  Hand-Atlas,  1(K)  Karten  in  Eup- 
i«titich.    2  Lieferung.    Gotha :  Justus  Perthes,  1901.    Price  6o  pf. 

The  two  maps  contained  in  this  part  are  No.  57,  West-Sibirien  1  : 7,500,0(K),  and 
^0'  92,  Mexico,  1 :  7,500,000.  Both  are  now  maps,  and  have  been  drawn  by  H. 
Habenicht.    The  map  of  Western  Siberia  is  especially  well  executed. 
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0HABT8. 

Horth  Atlantic  Ooaan  and  Xediterraneftn  Sea.  Xoteorologioal  Offloe. 

Pilot  Chart  of  the  North  Atlantic  OceaD  aud  Mediterranean  Sea  for  January  1902. 
Meteorological  Office,  London.     Price  6({.    Presented  by  the  Meteorologioal  Office. 

United  Statei  Oharti.  United  Btatei  Hydrographie  Offlo«. 

Pilot  Charts  of  the  North  Atlantic  Ocean  for  December,  1901,  and  North  Pacific 
Ocean  for  January,  1902.  U.S.  Hydrographic  Office,  Washington,  D.C.  Presented 
by  the  I7.S.  Hydrographic  Office. 

PHOTOeBAFEB. 
Penda.  Bykst. 

One  hundred  and  six  photographs  of  Persia,  by  Major  P.  Molesworth  Sykes  and 
others.    Presented  by  Major  P.  Molesworth  Sykes. 

During  Major  Sykes'  lengthy  sojourn  in  Persia,  and  his  extensive  travels,  he  haa 
had  exceptional  opportunities  of  obtaining  most  useful  and  interesting  information 
concerning  the  c(»untry.  Not  only  has  he  added  considerably  to  our  geograpfaioal 
knowledge  by  his  surveys,  but  he  has  presented  to  the  Society  a  most  excellent  series 
of  photographs,  most  of  which  were  taken  by  himself.  Many  of  them  will  be  specially 
interesting  to  the  archsobgist,  but  others  illustrate  the  physical  features  of  the 
country,  the  people,  their  dwellings,  cities,  shrines,  and  mode  of  life.  The  following  is 
a  list  of  the  subjects  :— 

(1)  Preparing  carpets  in  Sultanabad;  (2)  Bushiro;  (3)  Telegraph  station,  Beshire 
(4)  Mosque  at  Kum ;  (5,  G,  7}  Maskat ;  (8)  Near  Hesht ;  (0)  Tea  house  near  Kerman 
(10)  Boiling  large  Namad  (felt).  Isfapan;  (11)  Galag,  Makran ;  (12)  Bakhtiari  girls 
(13)  A  survey  party  ;  (14)  Panjgur;  (15)  Guard  of  the  British  Consulate,  Korman 
(16)  The  Sagixsh  range;  (17)  Brahui  camel-men;  (18)  Arab  girl;  (19)  Tobacco 
merchants;  (20,  21)  Jalk  Oasis;  (22)  Shrine  near  Eerman ;  (23)  Nomad  children; 
(24)  Kazerun ;  (25,  26)  The  shrine,  Mahun ;  (27)  Courtyard  of  Mahun  shrine ;  (28) 
Garden,  Mahun;  (29)  Persian  woman;  (30)  Persian  women  in  outdoor  dress;  (81) 
Achemenian  tomb,  Persepolis ;  (32)  Buins  of  Persepolis :  Hall  of  Xerxes ;  (33)  Xcrzea 
porch,  Persepolis ;  (34)  Tomb  of  Hula  Ku  Khan,  Maragha ;  (35)  Tomb  of  mother  of 
Hula  Ku  Khan,  Maragha ;  (36)  Tomb  of  vizier  of  Hulu  Ku  Khan,  outside  Maragha ; 
(37)  The  god  Hormuzd,  Shapur ;  (38)  Shoikhi  sect,  Kerman  ;  (39.  40)  Atabeg's  stone, 
Kerman;  (41)  Consulate  garden,  Kerman:  (42)  Kerman;  (43,  44)  Parsis  of  Kerman; 
(45)  Kerman  garden:  (46)  Kerman  gypsies;  (47)  Korman  merchant:  (48)  Ice-pita, 
Korman;  (49)  Kerman  forts;  (50)  Jal>alia,  Kerman;  (51)  Blasjid-i-Malik,  Kerman; 
(52)  Masjid-i-Jama,  Kerman;  (53)  Kala-i-Dukhtes,  Kerman ;  (51)  Banpnrfort;  (55) 
Perdian  ponv;  (56)  Modem  Isfahan  vases;  (57)  The  Meidan-i-Shah,  Isfahan;  (58 
59)  Basra;  ((50,  61)  Basra  creek;  (62)  Basra  palm  garden;  (6:^)  Parsiof  Yeid;  (64) 
Masjid-i-Jama,  Yezd ;  (65)  Gateway  of  Masjid-1-Jama,  Yezd ;  (66.  67)  Tomb  of  Keiani 
Malik,  Jalk ;  (68)  Parsi  woman  ;  (6i0  New  Dakme,  or  place  of  exposure  for  the  dead, 
Kerman ;  (70)  Stage  in  the  Lut;  (71)  Kala-i-Dukter.  8  miles  north  of  Kerman;  (72) 
Camp  at  Fahraj :  (73)  The  Fanoch  Pass;  (74)  Bagh-i-Takt,  Shiraz;  (75)  KiOagan 
valley :  (76)  Pcrso-Halnch  (.'  >mmidBion :  (77)  Kurd  girls ;  (78)  Garden  near  Kerman ; 
(79)  H.  U.  Tiie  Farman:  (80)  Street  in  Tehran:  (81)  One  of  the  Shah's  garden!, 
Tehran;  (82)  Gateway,  Tehran;  (83)  Tehran;  (84)  Kuh-i-Taftan :  (85)  Gurkhain 
copper  mine.  Abbasabad.  Khorasan  :  (86)  Fort  in  British  Baluchistan  ;  (87)  Balaohia 
of  Soran:  (88)  Valley  of  Chehol  Tan  or  Tuftan  range;  (89)  Gar\ing  near  river  of 
Jegatu:  (90)  Group  of  Baluchis ;  (91)  Baluchis  of  Sib:  (92)  Gypsies  of  Baluchiatea; 
(93)  Sheikh  of  Ahwaz;  (94)  Keianian  M>tlik  tomb,  with  British  and  Persian  Cdm- 
missiouers;  (95)  Mesjid-i-Shah ;  (96)  Takht-i-/endan,  Kurdistan:  (97)  Aptar,  eartof 
Fabraj:  (98)  Hadrase-i-Isfahan :  (99)  The  Sufid  road:  (loo.  101)  Meshed;  (102) 
Meshed  shrine ;  (103)  Yezd;  (104)  Kuhuk,  where  Frontier  Commission  met;  (105) 
Gumbuz-i-Subs,  Kerman  ;  (106)  Khan  of  Kelat,  and  court. 

N3.— It  would  'greatly  add  to  the  value  of  the  collection  of  Fhoto- 
ffraphs  which  haa  been  eatabliahed  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  bo 
acknowledged.  Should  the  donor  have  purchased  the  photographs^  It 
will  be  nseftil  fbr  reference  if  the  name  of  the  photographer  and  hto 
address  are  given. 
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FROM    SHANGHAI    TO    BHAMO.* 

By  R.  LOQAN  JAOE,  LL.D.,  F.Q.S. 

OuK  party  was  employed  by  an  English  oapitalist  who  bad  obtained 
mining  concessions  in  the  province  of  Seohuan,  and  consisted,  besides 
the  writer,  of  Messrs.  J.  Fossbrook  Morris  and  R.  Lockhart  Jack,  with 
an  interpreter  and  the  nsual  retinue  of  cook  and  servants. 

We  left  Shanghai  on  January  4,  1000,  by  the  Poi-yang,  one  of 
Batterfield  and  Swire's  magnificent  river  steamers,  which  reached 
Hankau  (600  miles)  on  January  7.  A  delay  of  eight  days  occurred 
before  we  could  get  a  passage  by  the  Sha-si,  a  smaller  steamer  of  the 
same  company,  to  I-chang  (400  miles),  which  we  reached  on  January  20. 
Here  we  hired  a  houseboat,  which  was  dragged  up  the  river  by  trackers 
to  Chung-king  (392  miles),  the  voyage  occupying  the  time  fix)m 
January  23  to  February  22.  The  Yang-tse,  as  far  as  Chung-king,  has 
been  so  frequently  described  by  officials,  explorers,  scientists,  traders, 
and  tourists,  and  the  river  has  been  so  well  charted  by  Father  Chevalier, 
6.J.,  that  this  portion  of  the  journey  may  be  passed  over  in  silence. 

On  March  5  we  left  Chung-king,  our  means  of  locomotion  being  no 
longer  boats,  but  horses  and  sedan  chairs,  with  a  numerous  following 
of  coolies  carrying  our  loads,  and  an  escort  of  soldiers,  which  was 
changed  at  every  Hsien,  or  county  town,  the  returning  escort  always 
taking  back  a  receipt  for  us,  stamped  and  signed  by  the  magistrate  to 
whom  they  delivered  us. 

The  journey  from  Chung-king  to  Cheng-tu,  the  capital  of  Sechuan 
(299  miles),  took  thirteen  days.    It  has  often  been  described  by  previous 


*  Kead  at  the  Boyal  Geographical  Society,  January  13, 1002.    Map,  p.  416. 
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travellers,'  but  I  may  mention  the  extensive  coal-deposits  of  Lai-feng-ji 
and  Lnng-chang  Hsien,  and  the  brine-wells  of  Nei-kiang  Hsien,  and  the 
endless  suocession  of  anticlines  and  synclines  of  sandstone  and  limestone. 
One  brine-well  was  675  feet  deep,  the  bamboo  bucket  being  raised  from 
the  bore  by  a  bamboo  ribbon  wound  round  a  whim  by  a  buffalo. 
Ploughing,  harrowing,  and  hoeing  were  going  on  busily,  the  wooden 
ploughs  being  drawn  by  water-buffaloes.  Travelling  buffEiloes  were 
always  accommodated  with  straw  sandals.  At  Lung-chang  we  met  M. 
Paul  Dnolos,  of  the  Mission  Lyonnaise,  who  was  on  his  way  to  Chung- 
king. Captain  Watts-Jones,  who  four  months  later  was  barbarously 
murdered  at  Kwei-hua-cheng,  gave  me,  at  Cheng-tu,  a  tracing  of  his 
plane-table  survey,  from  which,  as  it  was  certainly  a  more  careful  one 
than  any  previous  survey,  it  may  be  said  with  confidence  that  Lung- 
chang  is  about  18  miles  south-west  of  the  position  previously  assigned  to 
it.  At  Nan-ching-yih  we  saw  the  first  of  the  gigantic  bamboo  under- 
shot water-wheels  used  for  irrigation. 

Cheng-tu  is  a  city  of  about  three-quarters  of  a  million  inhabitants,  and 
an  important  centre  of  silk  and  other  industries,  which  are  for  the  most 
part  carried  on  in  the  streets.  Here  we  were  well  received  by  the  members 
of  the  Gk)vemment  Mining  Department  and  were  lodged  in  the  Com- 
missioner's yamen,  which  had  been  furnished  in  semi-European  fiMhion 
for  our  use.  I  bad  an  audience  of  the  Viceroy.  Surrounded  by  a  retinue 
of  civil  and  military  dignitaries,  he  received  me  with  great  cordiality, 
and  expressed  freely  his  desire  that  British  capital  should  come  to  the 
assistance  of  Sechuanese  industry.  He  arranged  that,  for  our  proteotioii 
and  prestige,  we  should  be  accompanied  by  a  Wai-ynan,  or  official  of 
magisterial  rank,  red-silk  umbrella  and  all,  as  well  as  by  a  military 
escort;  and  that  a  proclamation  commanding  respect  and  assistance 
should  always  precede  us  on  our  travels  throughout  the  province. 
Besides  experiencing  many  kindnesses  from  the  missionaries,  we  met  at 
Cheng-tu  an  interesting  group  of  native  officials,  among  others  the 
Tartar  General,  the  Provincial  Treasurer,  the  Secretary  for  Foreign 
and  General  Chee,  who  was  ''  out "  with  Chinese  Gordon. 

Cheng-tu  Plain  is  probably  the  most  intensely  cultivated  portion  of 
the  Earth's  surface.  It  is  about  70  by  40  miles,  and  supports  a  popula- 
tion of  four  millions.  Two  facts  may  be  mentioned  as  showing  its 
quality.  It  often  grows  seven  crops  a  year,  and  it  pays  to  borrow 
money  at  30  per  cent,  to  cultivate  it.  It  was  fair  in  beans  and  still 
fairer  in  rape,  but  I  shall  never  forget  its  marvellous  beauty  when  it 
was  covered  with  poppies  of  every  hue  from  white  to  purple.  The  secret 
of  its  fertility  is  irrigation.  Many  large  rivers  enter  it,  and  are 
immediately  seized  upon  and  diverted  into  channels,  which  are  led  over 
the  fields  in  every  direction,  turning  mills  by  means  of  over-  or  under- 
shot bamboo  or  wooden  wheels  and  turbines.  The  engineer,  Li  Ping, 
who  devised  the  scheme  of  irrigation  two  thousand  years  ago,  has,  very 
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'^properly,  been  assigned  a  place  in  the  Chinese  pantheon,  a  magnificent 
temple  having  been  erected  in  his  honour  at  Kwan  Ilsien. 

Our  first  excursion  from  Cfaong-tu  was  to  the  copper-mines  of  Tung- 
Ung-tse  and  back,  a  journey  covering  IL'4  miles,  wbioh  took  fourteen 
'days  (April  ;i  to  ii>).  We  wore  aocompanied  and  introduced  by  Tong 
Sing  Kow,  Managing  I'irector  of  the  Government  Mining  Department, 
itud  a  Wai-ynan,  Hung,  with  a  guard  of  soldiers.  After  passing  through 
'the  walled  city  of  Pen  TTsien,  we  entered,  at  Kwang  Kau,  the  valley 
of  the  Chian-kiang,  a  river  about  the  size  of  the  Tay  at  Perth. 
Uessrs.  Jack  and    Morris   mapped    its   course    nearly    to    its   head,  as 


I  well  as  the  oourse  of  a  tributary,  the  Pai-sui  Ho,  and  another  stream. 

PThia  baa  not  been  done  before,  although,  no  doubt,  the  valley  has 
sen  visited  by  missionaries.     The  valley  afforded  some  lovely  scenery, 

I  iftnd  formed  a  strong  contrast  to  Australia,  which  we  had  not  long 
left,  as  there  was  abundant  running  water  everywhere,  and  we  were 

Ltoaroely   ever   out   of  sight   of  falls   and  "  staub-bachs "    700    or  800 

P  &et  in  height.     We  camped  in  tents  at  the  mouadtery  of  Tungding- 

tae,  near  the  head  of  the  valley,  as  the  house  accommodation  was  in- 

snf&oieut  for  our  large  party.     We  visited  other  cojiper-mines  <Jn  the 

Pai-Boi  Ho,  chiefiy  remarkable  for  the  daring  though  bad  engineering 

Hj'flf  the  loads  leading  to  them,  as  they  ascend  ihonsands  of  feet  without 
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any  attempt  at  grading,  and  cross  ravines  and  climb  precipioes  by 
bridges  made  of  a  couple  of  logs  or  ladders  made  of  notched  saplings. 
I  reached  places  where  the  snow  of  the  previous  winter  was  still  lying, 
and  Messrs.  Morris  and  Jack  made  an  attempt  to  reach  a  group  of  mines 
on  the  Chun-chan  Shan  further  north,  but  were  baffled,  at  an  estimated 
elevation  of  12,000  feet,  by  the  depth  of  the  snow.  Of  oourse  we  did  most 
of  this  work  on  foot,  but  our  Wai-yuan,  Hung,  did  his  part  on  a  saddle 
on  a  coolie's  back.  No  Chinese  official  would  do  anything  so  undignified 
as  to  walk.  Even  a  coolie,  when  promoted  to  be  a  *'  boy,"  soon  disooven 
that  he  "  cannot "  walk. 

•  This  trip  was  chiefly  remarkable  for  the  enthusiasm  with  which 
local  officials  entered  into  the  spirit  of  the  Viceroy's  orders  for  eusuring 
our  safety.  The  guards  varied  in  numbers  and  armament.  On  approach- 
ing Kwan  Hsien,  for  instance,  the  Peng  Hsien  guard  was  relieved  by  the 
new  one,  consisting  of  6  black  flags,  6  red  flags,  2  trumpets,  4  Loohaber 
axes,  7  tridents,  2  swords,  and  25  rifles. 

Our  next  trip  from  Cheng-tu  was  a  "  round "  one,  to  Lung-an  and 
Sung-pan  and  back  vid  Kwan  Hsien.  It  took  us  from  April  25  to 
May  31,  the  distance  being  607  miles.  We  left  the  main  Pekin  Eoad, 
which  has  been  travelled  by  Gill,  Mrs.  Bishop,  and  many  others,  at 
Se-te  Chau,  and  followed  to  the  north  a  road  leading  to  An  Hsien, 
which,  as  it  was  within  sight  of  the  range  to  the  west,  gave  us  an 
opportunity  of  laying  down  the  edge  of  the  Cheng-tu  Plain  with  more 
accuracy  than  it  has  hitherto  been  done.  Beyond  Sin-tu  Hsien,  we  met 
a  long  caravan  of  Tibetans  on  mules,  and  a  prisoner,  dressed  in  red, 
carried  in  a  cage  with  an  official  seal  across  the  front  of  it.  Shih-feng 
Hsien  is  a  centre  of  tobacco-cultivation,  and  M'yen-chu  Hsien  is  famous 
for  its  paper  manufacture.  Near  the  latter,  coke  comes  down  in  barrows 
from  the  hills  to  the  west.  An  Hsien  is  a  very  minute  walled  city,  with 
an  elaborate  concrete  training  wall  for  the  prevention  of  floods.  We 
were  lodged  in  the  clubhouse  of  the  Cantonese  guild,  consisting  of  a 
number  of  elegant  and  comfortable  buildings  among  grounds  taste- 
fully laid  out  with  rockeries,  shrobberies,  temples,  and  ornamental 
water.  Here  we  enjoyed  the  agreeable  society  of  some  ladies  and  gentle- 
men of  the  Church  Mission,  and  had  a  call  from  the  Hsien,  or  magis- 
trate, a  brisk  and  energetic  official,  who  bad  just  been  appointed  to 
the  government  of  a  district  with  a  bad  reputation  for  robbery.  He 
had  begun  after  the  customary  method  of  new  brooms,  having  hanged 
two  robbers  and  arranged  for  the  execution,  next  day,  of  a  third,  before 
making  his  call  on  us.  There  are  some  alluvial  gold  workings  in  the 
neighbourhood  of  the  city,  aud  coal  comes  from  the  north. 

After  crossing  some  passes  to  the  north,  we  struck,  at  Chu-shan,  the 
right  *bank  of  the  Che-chuen  river,  which  we  followed  to  the  north-west 
to  Shih-chuen  Hsien.  Here,  besides  some  pretty  bamboo  suspension 
bridges,  we  first  saw  the  so-called  "  Himalayan  "  bridge,  of  a  single 
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bamboo  rope.  We  watobed  a  woman  attaob  a  load  of  wood  to  the  rope, 
eeat  berself  on  it,  and,  after  sliding  to  the  ttottom  of  the  eag,  pull  herself 
and  the  load,  hand-oTer-hand,  to  the  opposite  boDk. 

After  some  excursions  in  the  neighbourhood  of  Sbih-chuen.  looking 
at  alluvial  gold  workings  in  the  river  ( which  rises  in  the  snow-capped 
dividing  range  between  the  Min  and  the  Fu ),  we  retnrned  to  Cbn- 
eban.  The  river  is  one  continuous  rapid  all  the  way,  Striking 
eastward  from  Chii-shan,  tlie  road  ascends  2149  feet  (to  5350  feet  above 


(R.  I..rkiar!  Jet.  M„to.) 

the  aea)  in  a  mile  and  a  half.  Strings  of  coolies  toiled  up  the  steep, 
laden  with  wool  from  Tibet  for  shipment  at  Tung-kan,  wbicib  is 
approached  by  a  steep  descent  after  passing  si^mc  coal-mines.  The 
river  falls  into  the  Fu  a  few  miles  below  Tung-kan,  where  there  is 
a  very  fine  bamlnjo  suspension  bridge  and  a  picturesque  harbour. 

In  alwut  I.'i  miles  moie  to  the  east,  we  were  in  the  valley  of  the 
Fn,  which  we  fallowed  up  to  its  head.  As  this  part  of  the  journey 
has  already  been  described  by  Gill,  I  need  net  dwell  on  it.     The  river 
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is  Davigable,  in  a  way,  at  least  for  rafts,  as  far  as  HsiaDg-ngai  pa. 
The  Fu,  or  Prefect,  of  Lnng-an  now  resides  in  the  more  accessible  and 
agreeable  little  city  of  Eiang-yu  Hsien,  a  subordinate  official  remaining 
in  charge  of  Lung-an.  Consequently,  as  the  name  follows  the  official, 
Eiang-yu  is  now  known  locally  as  Lung-an,  while  Lung-an  has  been 
re-christened  Ping-wu.  The  circumstance  is  noted  as  an  instance  of 
the  difficulty  of  identifying  Chinese  places  by  their  names.  There  are 
gold  terrace  and  *'  beach  "  workings  from  Fing-i-pu  upwards.  A  pontoon 
bridge  was  noted  at  Chiu  Chau. 

Lung-an  is  a  soaall  but  busy  town,  with  a  remarkable  old  temple 
dedicated,  I  was  informed,  to  the  "President  of  Purgatory.'*  The 
name  may  have  resulted  indirectly  from  the  presence  in  the  town  of 
a  Catholic  mission.  We  called  at  the  mission,  but  found  that  the 
father  was  from  home. 

From  Lung-an  to  the  snow-clad  pass  of  the  Hsueh  Shan,  the  valley 
of  the  Fu  is  a  gem  of  beauty,  to  which  artists  will  surely  make  pil- 
grimages when  they  have  exhausted  Switzerland,  Italy,  and  Norway. 
Seven  miles  above  Lung-an,  a  dilapidated  fortified  gateway  spans  the 
road,  the  first  of  the  aforetime  defences  of  the  Chinese  against  the 
inroads  of  the  savages  from  the  west.  Hsiao-ho-ying  is  a  fort  supposed 
to  have  a  garrison  of  a  thousand,  but  actually  housiDg  thirty,  soldiers- 
Its  defensive  wall  (which,  by  the  way,  is  commanded  by  the  hills  on  the 
cast  and  west)  is  pretty  perfect,  though  overgrown  with  weeds.  One 
comer  of  it,  as  well  as  most  of  the  houses,  was  carried  away  by  a  flood 
a  few  years  ago,  but  has  been  repaired.  At  Sui-ching-pu  we  saw  some 
primitive  quartz-crushing  mills  driven  by  water-power. 

The  pass  of  Hsueh  Shan  (13,360  feet)  proved  difficult,  as  not  only  was 
there  snow  over  a  foot  deep,  but  a  blinding  snowstorm  drove  in  our  faces, 
and  most  of  the  party  had  some  experience  of  the  "  mountain  sickness." 
The  Chinese  suffered  more  than  we  did,  which  may  be  attributed,  I  think, 
partly  to  opium  and  partly  to  '*  funk."  The  Interpreter  became  black 
in  the  face,  although  he  and  the  Wai-yuan  rode  in  chairs  aU  the  way, 
while  the  others  walked.  Two  of  the  coolies  lay  down  exhausted  in 
the  snow,  and  had  to  be  carried  down.  One  of  the  soldiers  died  of  the 
effects  a  few  days  after,  while  being  carried  in  a  chair  to  the  nearest 
hospital.  On  the  descent  to  Sung-pan  we  made  our  first  acquaintance 
with  the  Mantzti  people,  and  passed  some  temples  adorned  with  poles 
from  which  prayor-flags  fluttered,  a  sign  that  we  were  amoDg  people 
who  professed  the  religion  of  the  llamas. 

At  Sung-pan  we  heard  that  Captain  Watts-Jones  and  Mr.  Birch, 
whom  we  had  seen  for  the  last  time  in  Cheng-tu,  had  passed  through  on 
their  way  north  the  day  before  (May  19).  Birch  was  drowned  in  the 
Iloang  Ho  near  Lan  Chau  on  June  24,  and  Watts-Jones  was  bar- 
baroufily  murdered  at  Kwei-hua  Cheng  a  few  weeks  later  by  the 
Deputy  Prefect. 
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We  had  a  heated  dUpato  with  the  "  Ting,"  or  Snb-Frefect,  of  Song-pan, 
who  waa  at  first  inoliiied  to  treat  us  with  marked  iaolTility;  but  we 
eventaally  became  good  Mends,  and  he  and  the  militar;  bigwigs  vied 
with  one  another  in  their  attentions. 

The  exceedingly  intereBting  jonmey  down  the  Uin  has  been  so  well 
described  by  Gill  and  others,  that  there  is  little  to  add.  Sang-pan  is 
the  furthest  ontpoet  of  Chinese  civilieatioii — the  last  stronghold  or 
edge  of  the   wedge   driven   into   the  heart  of  Hantzii  barbarisDL     I 


^^t  admit  that  the  Mantzii  appeared  to  us  even  more  pleasing  in 

^^^tirea  and  manners  than  the  Chinese ;  but  they  were  shy,  and,  as  we 

^Id  only  converse  with  them  through  the  Chinese  (who  look  npoo 

^^iQ  as  beneath  their  noticel,  we  had  little  conimunicatioD  with  them. 

^^  Chinese  have  opened  the  road  through  their  country  by  erecting 

™i***i*tiiTe  "kwans,"  or  fortified   garrison  towns,  at  short  intervale. 

^^  dwellings  of  the  Mantstu,  built  for  protection,  are   exceedingly 

Vutgmqae. 
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In  the  walled  Chinese  city  of  Mao-chau,  the  doors  of  our  inn  were 
scribbled  over,  while  we  slept,  with  anti-foreign  inscriptions,  which 
nothing  would  induce  Chu  Ling  Chung,  our  Interpreter,  to  translate* 
although  he  admitted  that  they  were  "  very  bad  words." 

We  emerged  on  the  Cheng-tu  Plain  at  Kwan  Hsien  on  May  30,  and 
reached  Cheug-tu  the  following  day. 

On  our  return  to  Cheng-tu,  Mr.  Herbert  Way,  who  represented  an 
English  company,  was  added  to  the  party,  with  his  interpreter.  Nee 
Sui  Ching,  and  servants.  We  had  a  new  Wai-yuan,  named  Chi  Hung 
Chi,  a  man  full  of  energy  and  resource.  We  left  Cheng-tu,  to  visit 
the  mines  of  the  Ning-yuan  and  Ya-chau  prefectures,  on  June  19. 
The  journey  from  Cheng-tu  to  Ning-yuan  having  been  described  by 
Eichthofen,  Baber,  Hosie,  and  others,  it  is  only  necessary  to  mention 
a  few  incidents  of  our  trip. 

At  Kiung-chau  we  found  that  the  bridge  mentioned  by  Gill  had 
been  washed  away  by  a  flood,  and  was  being  replaced  by  one  of 
Cyclopean  masonry. 

At  Ya-chau  we  found  that  the  telegraph  line  was  down  and  would 
be  useless  to  us,  as  telegrams  handed  in  were  simply  forwarded  by 
messengers.  This  was  a  disappointment,  as  it  placed  us  111  miles — 
the  distance  to  Cheng-tu — further  from  a  telegraph  station  than  we  had 
anticipated. 

At  Kwang-ni-pu  we  visited  iron-smelting  works  and  foundries 
where  large  cooking-pots  are  made,  and  were  informed  that  skilled 
experts  are  highly  paid — as  they  deserve  to  be — for  tasting  and  report- 
ing on  the  liquid  manures  which  form  no  small  proportion  of  the 
traific  ou  the  roads. 

We  had  heard  in  Cheng-tu  of  a  famine  in  the  district  of  which  Yueh- 
Siii  is  the  centre,  and  had  provided  an  extra  supply  of  rice  for  the  use 
of  our  coolies ;  but  it  proved  hardly  necessary,  as  recent  rain  appeared 
to  have  given  a  new  aspect  to  the  outlook.  Indeed,  we  found  the  north 
gate  of  the  city  closed,  and  the  magistrate  offering  sacrifices  to  stop 
the  rain.  The  Hsien  told  us  that  the  day  before  our  arrival  liolo 
aborigines  had  made  a  raid  within  2  miles  of  the  city,  and  killed  two 
Chinese  and  carried  off  half  a  dozen  head  of  cattle.  Such  events  are 
said  to  be  quite  frequent,  and  Chinese  are  often  carried  away  into 
captivity.  The  Lolos  do  not  wear  sandals,  and  are  said  to  despise  the 
Chinese  for  being  "soft''  enough  to  need  them,  and  for  this  reason 
they  burn  the  soles  of  the  feet  of  their  prisoners.  The  Chinese  have 
opened,  and  maintain,  by  means  of  small  garrisons  and  blockhouses,  a 
road  connecting  Cheng-tu  with  Tali  Fu  through  the  heart  of  the  Lolo 
country,  but  do  not  attempt  a  general  subjugation.  As  a  rule  the 
Chinese  occupy  and  cultivate  the  alluvial  bottoms  along  the  road, 
while  the  Lolos  pursue  their  pastoral  calling  in  their  mountain  retreats. 
Many  of  the  Lolos,  especially  women,  carry  loads  of  coal  in  baskets  for 
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the  Chinese.  The  potato  is  a  good  deal  cultivated  in  the  Lolo  oountry, 
though  the  Chinese  do  not  value  it  much  as  a  food.  Its  introduction 
is  said  to  be  due  to  the  missionaries,  and  to  date  from  about  half  a 
century  back. 

Near  Lu-K}i  a  high-class  heematite  ore  is  smelted  for  the  manu- 
facture of  cooking-utensils,  swords,  and  agricultural  implements. 

A  few  miles  beyond,  we  left  the  beaten  road,  and,  after  crossing  a 
ferry  on  the  An-ning  river,  entered  the  busy  little  market  town  of 
Sha-a-ba.  Another  long  day's  journey  brought  us  across  a  formidable 
pass,  from  12,000  to  13,000  feet  high,  and  into  the  valley  of  the  Ya- 
lung.  We  left  the  Wai-yuan  at  Sha-a-ba  to  form  a  link  of  communi- 
cation with  the  outer  world,  as  we  had  received  despatches  of  a 
disquieting  character  relating  to  the  Boxer  rising;  but  we  resolved 
to  go  on  with  our  work,  as,  in  the  event  of  a  Chinese  anti-foreign 
movement  extending  to  this  remote  district,  we  reckoned  that  we  were 
probably  safer  among  the  Lolos  than  among  the  Chinese. 

At  Ma-ha,  860  miles  from  Cheng-tu,  the  inspection  of  the  gold-mine 
famous  throughout  China,  and  such  other  mines  as  we  could  reach,  and 
preparations   for  a  journey  to  Burma,  occupied  us   from  July  14  to 
August  10.     There  are  Huntingdon  mills  and  eighty  head  of  water-mills 
of  the  rice-mill  type.     Our  residence  at  the  mine  was  about  9000  feet 
^bove  the  sea,  within  sight  of  the  Ya-lung  river,  whose  silver  streak  lay 
-4000  feet  below  us,  though  it  was  often  concealed  by  a  fairyland  of 
^eecy  clouds,  whose  upper  surface  lay  below  our  dwelling.     Telegi'ams 
^long  delayed)  had  given  an  account  of  the  capture  of  the  Taku  forts, 
*tte  troubles  at  Tien-tsin,  and  the  march  on  Pekin,  where  it  was  said 
^though  we  now  know  that  it  was  exaggerated)  that  all  the  foreign  resi- 
dents had  been  massacred.     We  were  told  that  the  consuls  were  about  to 
leave  Chung-king  for  Shanghai,  with  all  the  foreigners  whom  they  could 
^3ollect,  and  that  the  British  consul  "  most  strongly  advised  "  us  to  go 
'tx)  Burma.     Finally,  there  came  a  telegram  of  July  27,  that  "Foreign 
^^ffice,  London,  wired  yesterday.      Instructions   issued  take   all   steps 
^^•emove  British  subjects  from  China."     This  left  us  no  option,  and,  our 
tngements  for  providing   money,  mules,  and   guides   having  been 
^mpleted,  we  set  out  (on  August  10)  on  our  last  journey  in  China,  this 
^ime  in  the  character  of  fugitives. 

Torrents  of  rain  descended  as  we  literally  slid  down  a  spur  of  the 
^nountain  to  the  village  of  Mu-li-chang,  on  the  left  bank  of  the  Ya-lung 
(4863  feet).     Half  a  mile  above  the  village  we  crossed  the  river  the 
following  day  in  a  boat,  the  ponies  swimming.     We  put  up  our  tents 
l)eBide  a  farmhouse  called  Hoang-ta-ping,  on  the  right  bank,  opposite 
Mu-li-chang.     Next  day,  while  it  still  rained  heavily,  we  had  to  gain  a 
*'  main  road  "  which  we  had  seen  from  Ma-ha,  high  up  on  the  mountain- 
side.    The  ascent  was  very  toilsome,  and  even  dangerous.      A  mule 
loaded  with   my  papers   and   silver   ingots    slipped   and  rolled  down 


258  FROM   SHANGHAI  TO  BHAMO. 

100  feet,  but  the  iogenious  Chinese  pack-saddle  came  off  before  the  mule 
had  made  many  somersaults.  Having  reached  a  summit  level  of 
7550  feet,  we  descended  to  a  rivulet  whose  vaUey  can  be  seen  from 
Ma-ha.  The  road  led  up  this  creek,  but  was  mostly  either  under  water 
or  washed  away.  Men  and  animals  had  to  cross  a  imaging  torrent, 
with  a  bed  of  boulders  or  rocks,  seven  times  within  half  a  mile. 
After  2  miles  of  this  sort  of  travelling,  we  left  the  rivulet  and  reached 
a  patch  of  cultivation  at  8400  feet,  where  we  were  regaled  with  delicious 
potatoes.  The  road  attained  a  summit  level  of  10,000  feet,  and  at 
length  wound  down  by  grassy  slopes  to  the  village  of  Lo-ko-ti 
(9118  feet).  The  distance  covered  in  ten  hours  was  estimated  at  10  miles, 
but  we  were  still  only  5  miles  from  Mu-li-chang.  We  camped  in 
tents  at  the  end  of  the  village  street,  and  our  Chinese  following  had  the 
run  of  the  inn,  which  had  a  raised  wooden  floor,  walls  lined  with 
sleeping-berths,  and  a  great  fireplace  with  two  boilers  in  the  middle. 
The  innkeeper  was  the  fortunate  owner  of  a  great  deal  of  land,  a  silver- 
mine,  and  five  wives.  The  inhabitants  are  said  to  be  of  mixed  Lolo  and 
Sifan  origin,  and  are  a  little  darker  than  the  Chinese.  The  men  are 
clad  in  sheepskins.  The  women  have  a  flowing  dress  gathered  in  at 
the  Waist  by  a  silver-buckled  belt,  and  a  "  Tam-o'-Shanter  "  cap,  and  are 
loaded  with  silver  and  jade  ornaments.  Married  women  wear  a  broad 
silver  ring  on  the  usual  finger. 

In  2  miles,  the  road,  after  ascending  700  feet,  brought  us  back  to 
the  rivulet  which  we  had  left  the  previous  day,  and  a  good  part  of  the 
day  was  devoted  to  wading  up  its  bed  for  the  next  5  miles.  In  one 
place  we  were  confronted  by  a  waterfall,  and  had  to  pile  up  stones 
below  it  till  a  footing  could  be  made  for  the  pack-animals.  A  bear 
was  seen  among  the  trees  on  the  bank,  and  we  also  saw  a  herd  of  yaks.* 
After  climbing  out  of  the  valley,  we  had  to  camp,  in  the  dark,  at  an 
elevation  of  13,000  feet,  and  without  water,  although  plenty  of  rain  fell 
during  the  night.  Down  a  spur,  2000  feet,  into  a  gully,  and  up  again 
to  the  same  level,  we  found  at  last  7  miles  of  good  travelling  along  a 
grassy  ridge  with  a  few  patches  of  pine.  We  gathered  some  ripe  rasp- 
berries and  blackberries.  Strawberries  had  been  seen,  it  may  be  said, 
two  days  before,  on  patches  of  old  cultivation.  In  3  miles  more  we 
descended  to  the  village  of  Shu-pao-pu-tze  (8760  feet),  and  put  up  our 
tents.  The  Sifan  inhabitants  had  fled  on  our  approach,  with  the 
exception  of  a  few  old  men  and  women.  We  learned  afterwards,  when 
they  returned  and  friendly  relations  had  been  established,  that  we  had 
been  suspected  of  murderous  and  cannibalistic  designs.  Opposite  the 
village,  from  a  cliff  of  white  marble  5f)00  feet  high,  an  almost  con- 
tinuous fall  of  stones  kept  up  a  not  unmusical  tinkling. 


*  Yaks,  it  may  be  meiitiuncd,  were  very  uommon  Id  the  Min  valley,  though  rare  iu 
ihemi  parts. 


FROM   SHANGHAI   TO  BHAMO. 


269 


Next  day  the  road  wound  ap  to  a  pass  li,000  feet  high,  with  cliffs 
several  tbousaoda  of  feet  higher  in  the  immediate  Deighbourhood.  aod 
then  descended  by  acnte  zigzags  for  4500  feet,  in  a  single  mile,  into  a 
valley.  This  valley,  which  is  without  water  for  at  least  '>  miles,  and 
has  not  even  a  definite  watercoaree,  and  which  le  enclosed  by  walls 
of  1000  or  2000  feet  in  height,  fell,  if  the  word  may  be  naed,  into  a 
large  ruahing  stream,  believed  to  he  the  same  which  we  had  headed 
and  on  which  Shu-pao-pi!-t7.e  is  situated.     Crossing  to  the  right  bank 


of  this  stream  by  a  covered  hridge  near  a  monastery  and  a  natural 
tower  very  like  the  Nelson  monument  at  Edinburgh,  we  camped  in 
a  Chinese  farmer's  house  in  the  village  of  Ta-pu-tze  (7670  foet).  The 
Lolo  dwellings  in  the  lower  part  of  the  dry  valley  arc  either  caves  pure 
and  simple,  or  cuves  and  overhanging  ledges,  improved  by  the  addition 
of  a  "lean-to"  of  wood  or  mud  and  perhaps  a  rough  paling. 

A  pass  between  Ta-pu-tze  and  the  neat  village,  Mai-lze  ping,  was 
held  by  a  party  of  Lolos  armed  with  swords  and  spears.     They  let  us 
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pass,  but  our  arrival  in  Mai-tze  ping  was  the  signal  for  a  threatening 
uproar.  It  appears  that  we  had  been  taken  for  allies  or  meroenaries 
in  the  senrice  of  the  rival  village  of  Ta-pn-tze,  and  it  was  not  till  a 
Chinese  merchant  was  found,  who  could  interpret  the  explanations  of 
our  interpreter,  that  peace  was  restored.  Ta-pu-tze  and  Mai-tze  ping 
cherish  an  "old  grudge"  dating  from  twenty-two  years  ago,  when 
robbers  from  Ta-pu  liffced  four  goats*  from  Mai-tze.  A  few  days  before 
our  arrival  Mai-tze  had  been  robbed  of  some  silver,  but  two  of  the 
robbers  had  been  captured,  and  were  to  be  sent  in  chains  to  Ewa-pit, 
though  a  hundred  merry  men  from  Ta-pu  had  made  an  unsuccessful 
attempt  to  rescue  them.  The  village  is  built  on  a  portion  of  the 
hillside  too  steep  and  rocky  for  cultivation,  the  houses  perched  on  stone 
terraces,  with  the  byres  and  stables  on  the  ground  floor  and  the  living- 
rooms  above.  The  head  man's  house,  in  which  we  lodged,  was  a  perfect 
arsenal  of  matchlocks,  swords,  spears,  and  daggers.  The  inhabitants 
were  excessively  polite,  and  made  the  usual  presents  in  Ohinese  fashion. 
Their  interest  in  our  firearms  was  profound  and  respectful. 

In  two  days  we  had  crossed  a  pass  about  12,000  feet  high,  where 
we  noted  the  presence  of  evergreen  oaks,  junipers,  silver  birch,  rhodo- 
dendrons, and  bluebells,  and  were  met  by  a  red-umbreUa  man  and 
trumpeter  conveying  the  welcome  of  the  Tussa  of  Kwa-pit,  who  had 
been  informed  of  our  approach.  At  the  gate  of  the  Tussa's  stronghold 
we  were  received  with  a  salute  of  five  guns — more  were  to  follow,  but 
we  begged  the  gunners  to  desist  in  the  interests  of  our  ponies.  The 
Tussa,  a  distinguished-looking  young  man,  received  us  with  great 
ceremony,  and  heaped  every  possible  kindness  on  our  heads,  inviting 
us  to  make  a  long  stay,  and  especially  to  wait  for  a  tiger-hunt.  We 
were  the  first  foreigners  who  had  ever  been  within  his  gates.  His 
family  name  is  Fu  Ta,  and  his  official  name  Chi  King  Liong.  He  said 
his  family  had  been  hereditary  chiefs  for  630  years,  and  were  of  Mo-so 
stock,  having  conquered  the  Ewa-pit  district  inch  by  inch.  Pu  Ta 
had  a  pair  of  feathers  and  the  yellow  jacket  bestowed  upon  him  by 
the  Emperor  in  recognition  of  his  services  against  the  rebel  Li  Sieh 
in  Yun-nan  four  years  ago.  The  castle,  on  cliffs  like  the  ancient  strong- 
hold at  Edinburgh,  is  built  on  a  platform  surrounded  for  the  most  part 
by  formidable  cliffs  defended  by  a  wall,  in  which  time  has  made  so 
many  breaches  that  the  frowning  gate  is  no  longer  the  only  practicable 
entrance.  The  doorposts  are  hung  with  an  array  of  raw-hide  straps  and 
bamboos,  emblematical  of  the  terrors  of  the  law.  On  the  platform  of 
the  court-room  are  six  long  swivel  guns  of  1^-inch  calibre  and  a  4-inch 
'*  carronade  "  on  a  wheeled  carriage,  made  at  Gheng-tu  ninety  years 
ago,  while  two  rooms  and  a  courtyard  form  an  arsenal  or  museum  in 
which  are  the  arms  accumulated  by  thirteen  generations  of  rulers, 
commencing  with  crossbows  and  ranging  through  flint-looks,  match- 
locks, arquebuses,  blunderbuses,  and    gingals  to   Winchester    rifles, 
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besides  every  gruesome  oriental  form  of  cutting  and  thrusting  weapon. 
The  private  chapel  or  temple  within  the  walls  was  evidently  very  old, 
and  was  full  of  valuable  bronzes  and  china  vases,  suits  of  leather-plate 
armour,  and  stuffed  bears  and  leopards.  It  also  contained  a  very  old 
book  in  Lolo  characters,  evidently  held  in  great  veneration  by  the 
attendant  priests. 

We  saw  some  of  the  ladies  of  the  Tussa's  household,  but  of  course 
were  not  introduced  to  them.  Some  were  Chinese  and  some  Lolo. 
One  of  the  latter  had  an  Italian  type  of  features,  and  was  artistically 
painted — not  overdone  like  the  Chinese  beauties. 

On  the  second  and  last  night  of  our  stay  we  witnessed  a  trial  for 
murder,  the  accused  being  two  men  and  two  boys.  The  proceedings 
were  orderly  and  dignified,  and  the  accused,  after  having  had  their 
fetters  undone,  were  allowed  to  give  evidence.  One  boy-witness,  who 
was  evidently  prevaricating,  was  lightly  bambooed.  The  Tussa 
seemed  to  weigh  the  evidence  with  great  care,  making  notes  and 
occasionally  interrogating  the  witnesses.  The  upshot  was  that  a  true 
bill  was  found,  and  the  prisoners  were  committed  for  trial  at  Yen-yuan. 
Why  the  Tussa  did  not  settle  the  case  was  not  clear,  as  he  undoubtedly 
has  the  power  of  life  and  death.  I  fancy  that  he  is  a  humane  man, 
and  that  such  measures  are  distasteful  to  him. 

At  Kwa-pit,  we  found  ourselves,  to  our  astonishment,  near  the 
right  bank  of  the  Ya-lung,  which  was  in  flood  and  flowing  to  the  north. 
Four  months  later,  on  comparing  notes,  in  Shanghai,  with  Captain 
Davies,  I  learned  that  he  had  been  compelled  by  the  remarkable  bends 
of  the  Ya-lung,  when  travelling  from  Mien-ning  to  (.'hung-tien,  to 
cross  the  river  three  times,  a  few  miles  north  of  our  course.  Our  route 
from  Ma-ha  to  Kwa-pit,  by  which  we  accomplished  73  miles  in  nine 
toilsome  days,  cannot  be  recommended.  The  roundabout  way  (in  i>art 
followed  by  HosieJ  via  Ning-yuan,  Yen-yuan,  and  Yen-chiog,  would 
probably  take  no  more  than  half  the  time. 

Southward  from  Kwa-pit  to  Ka-la-ba  (^25  miles)  was  fairly  hard 
travelling,  not  improved  by  a  deluge  of  rain.  We  lodged  at  Ka-la-ba  in 
a  Lolo  tribal  dwelling.  A  well-built  mud  house  was  enclosed  in  a  high 
wall,  in  one  comer  of  which  was  a  loopholed  watch-tower.  The  house 
formed  a  quadrangle,  three  sides  consisting  of  byres  and  stables,  and  a 
fourth  forming  the  women's  quarters,  the  enclosed  square  being  roofed 
in  as  a  dwelling  for  the  men,  who  in  the  daytime  tended  extensive 
herds  of  cattle.  We  shared  this  sleeping- accommodation,  which  had 
two  central  fireplaces  and  no  chimney,  with  about  150  men,  whom  we 
found  good-humoured  and  intelligent,  taking  an  intense  interest  in  such 
pictures  of  "  foreigners  "  as  we  could  show  them,  and,  above  all,  in  our 
firearms.  Their  own  collection  of  antique  arms — rich  in  matchlocks  and 
tiger-spears — was  extensive  and  imposing. 

A   few   miles   before   reaching  Ka-la-ba  we  had  emerged  on  open 
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downs,  traversed  by  a  wheel  road  which  runs  to  Yen-ohiDg.  The 
principal  traffic  is  in  firewood  for  the  salt-works,  which  is  carried  in 
light  waggons,  with  a  pair  of  solid  wheels,  drawn  by  bullocks. 

A  portion  of  the  plain  was  seamed  with  rifle-pits,  and  the  explana- 
tion given  was  that  this  was  the  scene  of  one  of  the  T assays  great 
battles. 

Yen-ching  is  19  miles  south  of  Ka-la-ba,  and  the  novelty  of  covering 
such  a  distance  in  a  single  day  was  highly  appreciated  after  the 
mountainous  travelling  which  had  gone  before.  Hosie,  who  reached 
the  place  from  Ning-yaan,  calls  it  Pai  (or  north)  Yen-ching.  The  town 
is  a  very  busy  one.  We  saw  four  salt- wells  on  the  left  bank  of  a 
rivulet.  A  good  deal  of  wood  is  used  in  the  evaporation  of  the  brine, 
but  the  greater  part  of  the  fuel  is  lignite  from  a  bed,  at  least  15  feet 
in  thickness,  which  we  visited  at  Ho-shau  pu,  3  miles  to  the  west, 
meeting  on  the  way  thousands  of  donkeys,  mules,  and  horses,  and  some 
men  and  women,  all  loaded  with  lignite.  Another  centre  of  the  salt 
industry  is  at  Yen-tang,  south-west  of  Yen-ching,  32  miles  by  a 
circuitous  and  hilly  road.  It  is  on  the  left  bank  of  a  river,  which  we 
first  crossed  between  Ka-la-ba  and  Yen-ching,  and  is  now  a  considerable 
stream,  no  doubt  a  tributary  of  the  Ya-lung,  towards  which  it  flows 
northward.  The  brine  is  reached  by  two  shafts,  one  of  which  is 
vertical,  and  the  other  on  an  incline  of  45°.  In  the  former  the  brine  is 
pumped  by  five  successive  stages  of  15  feet  each,  in  the  latter  by  seven  of 
9  feet,  and  conveyed  in  wooden  flumes  to  the  village,  half  a  mile  distant, 
where  it  is  evaporated.  As  the  fuel  is  exclusively  timber,  the 
manufacture  must  be  much  more  expensive  than  at  Yen-ching.  We 
were  informed  by  La  So  Tung,  the  Tussa  of  Tung-Su,  owner  of  the 
Yen-tang  wells,  that  their  annual  output  is  100,000  katties  of  salt 
(130,000  lbs.),  and  that  the  output  of  Yen-ching  is  about  900,000 
katties. 

On  the  day's  march  of  17  miles  from  Yen-tang  to  Tai-ye-fang 
(August  20)  we  crossed  the  boundary  from  Se-chuan  into  Yun-nan, 
passing  some  fortified  Lolo  farmhouses.  The  inhabitants  are  a  mixed 
race  of  Chinese,  Sifan,  and  Lolo  breeding. 

To  Yung-peh  (south-south-westward)  the  road  was  over  a  succession 
of  limestone  ridges,  pitted  with  *'  sinks,"  by  passes  varying  from  8000 
to  11,000  feet  above  sea-level,  the  country  mainly  peopled  by  Sifans. 
One  lofty  plain  was  remarkable  for  a  crop  of  edelweiss,  almost  as  thick 
as  clover  in  an  English  meadow.  Ya-shau-ping  appeared,  from  a 
proclamation,  to  be  the  northernmost  village  in  the  "  ting "  or  sub- 
prefecture  of  Yung-peh.  Two  incidents  marked  our  stay  here.  I  was 
bitten  by  a  dog,  and  the  rain  forced  us  to  add  open  umbrellas  to  our 
sleeping-gear,  one  member  of  the  party  having  to  move  his  bed  owing 
to  the  fact  that  the  dissolved  mud-wall  began  to  trickle  down  on  him. 
We  had  opportunities  of  judging  how  degenerate  the  pear  can  become 
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sft«r  long  negleot.     The  ripe  fruit  was  no  larger  than  a  marble,  anil 
gritty  and  acrid  to  a  ilegroe  which  made  it  absolutely  detestable. 

At  the  Sifan  village  of  I'o-lo-ti,  the  hoase  in  which  we  oamped  was 
entered  through  the  byre,  and  all  the  others  were  of  the  same  pattern. 
Here  a  noted  horxe-thiof,  long  "  wanted  "  by  the  authorities,  was  pointed 
out  by  one  of  our  rauleteers  and  captured  by  the  escort,  who  brought 
him  before  the  head  man  of  the  village.  The  latter,'  assisted  by  the 
village  elders,  heard  the  evidence,  and  the  sentence  was  decapitation 


nnlese  the  prisoner  could  find  a  surety  for   his  good  behaviour.     At 
night  a  group  of  men  and  maidens  entertained  ua  with  a  dance. 

We  approached  Yung-peh  with  some  misgivings,  as  in  this  Chinese 
city  we  thought  it  probable  that,  if  the  "  rebellion  "  was  really  spread- 
ing from  the  south,  our  reception  might  prove  less  hospitable  than  that 
of  the  friendly  Loloa  and  Sifaoa.  We  were  met  by  a  messenger  from 
theSnb-Prefeot,  who  requested  UH  not  to  camp  outside,  where  the  country 
people  would  fear  to  entertain  foreigners  in  the  then  state  of  public 
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feeling,  but  to  come  right  on  to  the  city,  where  he  had  got  an  inn  pnt 
in  order  for  ns.  After  we  had  been  established  in  the  quarters  pro- 
vided for  us,  the  Tiog  called  unofficially  and  promised  us  an  escort  to 
Li-kiang.  The*  city  is  enclosed  by  a  wall,  which,  if  not  very  strong,  is 
at  least  highly  picturesque,  covered  as  it  is  with  a  thick  growth  of 
evergreens  and  flowers.  A  good  deal  of  the  intra-mural  space  is  culti- 
vated, and  I  should  think  10,000  would  be  a  liberal  estimate  of  the 
population. 

The  domestic  architecture  of  the  Chinese  portion  of  Yun-nan  possesses 
characteristics  of  its  own.  The  houses  are  mainly  built  of  sun-dried 
bricks  (with  straw),  and  roofed  with  tiles.  They  are  decorated  with 
painted  top-courses  and  fanciful  designs  on  the  gable-ends.  The  porches 
are  generally  painted,  and  often  have  black-and-white  landscapes  or 
flower-pieces  in  panels. 

We  crossed  the  Yang-tse  (left  to  right)  by  an  iron  suspension-bridge 
5  chains  in  length,  27  piiles  west  of  Yung-peh,  at  an  elevation  of  4iOO 
feet,  below  the  mouth  of  the  river  which  drains  Po-lo  and  Yung-peh. 
The  Wu-liang  falling  into  the  Yang-tse  at  this  point,  as  given  in 
Bretschneider's  map  (followed  by  the  "  China  Inland  "  map),  is  an  im- 
possibility. It  has  been  eliminated,  I  observe,  from  Bianconi's  ''  Carte 
Speciale  de  la  Chine,"  which  I  procured  afterwards  in  Saigon. 

A  short  distance  below  the  bridge  two  magnificent  springs,  each  a 
*'  trouting  stream  "  in  volume,  issue  from  synclinal  arches  of  limestone 
high  up  on  the  right  wall  of  the  Yang-tse  valley,  about  a  mile  below 
the  bridge. 

The  city  of  Li-kiang  (8070  feet)  was  reached  in  two  days  from  the 
Yang-tse  bridge.  The  distance  is  only  16  miles,  but  numerous  steep 
ascents,  especially  the  first  from  the  river,  made  the  road  very  trying. 

Li-kiang  is  a  town  of  such  a  peculiar  plan  that  it  can  hardly  have 
been  designed  by  Chinese,  whose  cities  are  of  a  stereotyped  pattern. 
Some  of  the  streets  are  very  steep,  and  others  appear  to  have  been  laid 
out  to  utilize  patches  of  bare  rock  with  a  view  to  economy  in  paving. 
There  is  a  large  open  market-place.  The  population  presented  a  curious 
problem,  as  it  was  composed,  for  the  most  part,  of  Chinese  men  and 
^Sifan  and  Tibetan  women.  The  explanation  was  given  that  in  conse- 
quence of  anti-foreign  rioting  at  Yun-nan  Fu,  some  missionaries,  whom 
the  officials  had  requested  to  leave  the  country  till  better  times,  had 
«et  out  for  Ta-li,  but  had  been  stopped  halfway,  whereupon  2500  soldiers 
had  been  sent  from  Li-kiang,  with  an  equal  number  from  Chung- tien, 
to  the  scene  of  the  disturbance.  The  "  soldiers "  sent  from  Li-kiang 
must  have  been  chiefly  Sifans.  Were  the  Chinese  acting  the  part  of 
David  towards  Uriah  on  a  large  scale  ? 

The  officials  were  inclined  at  first  to  treat  us  with  scant  courtesy, 
sending  excuses  for  not  calling  and  orders  by  their  servants  to  go  to 
Ta-li.     On  the  second  day,  as  this  state  of  affairs  might  have  become 
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embarTasBing.  I  went  to  tta  Hsien's  yamen  with  the  interpreter  and 
argued  the  matter  out.  The  Heien  firmly  refused  to  be  responBible  for 
us  if  we  went  to  Chung-tien,  where,  he  said,  the  people  were  turbulent 
and  strangers  were  always  roM.>ed,  and  he  did  all  he  oould  to  induoe  us 
to  go  to  Ta-li.  Ateutae  (Captain  Gill's  route)  was  imposeible  because 
the  road  was  washed  away,  and  for  a  hundred  other  roasons.  All  he 
oould  do  was  to  give  us  guides  and  an  esoort  to  Wei-ai,  whence  we 
could  proceed  up  the  Mekong  valley.  This  appeared  to  force  us  too 
&r  west,  but  as  we  afterwards  ascertained  that  the  position  of  Wei-si 
is  incorrectly  given  in  the  maps  aa  west  of  Shi-ku,  whereas  it  is  really 
north-west,  the  hsien  waa  in  the  right. 


The  Tiljetan  guide  and  muleteer,  Ta-er-do,  who  had  followed  us 
from  Ha-ha,  turned  back  at  Li-kiang,  taking  with  him  his  eshausted 
animals  and  his  childlike  ignorance  of  the  country  through  which  he 
had  professed  to  guide  us.  We  set  out  on  the  morning  of  September  G 
on  a  west-north-west  course,  and,  after  rounding  the  south  end  of  a  lake, 
reaohed,  in  Ifl  milea,  the  Llamaserai  of  Lu-au-ba,  where  we  oamped  for 
the  night.  The  priests,  of  whom  there  were  about  a  dozen,  had 
been  themselves  looked  out  of  the  principal  rooms  and  the  temple, 
in  the  absence  of  the  Llama,  but  they  gave  us  the  use  of  a  verandah, 
on  which  we  made  ourselves  very  comfortable,  with  the  addition  of  a 
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tent  ^^fly"  hung  up  to  make  a  fourth  wall  and  keep  out  the  rain. 
There  are  some  nuns  attached  to  the  establishment,  but  we  only  saw 
one  of  them. 

We  reached  the  Yang-tse  on  September  7,  and,  after  a  hasty  lunch 
in  a  Uamaserai  at  Shi-ku,  camped  at  Mu-chi-ti  (6740  feet).  At  Shi-ku 
the  Yang-tse  makes  a  sharp  bend  to  north-north-east,  and  I  gather  from 
Amundsen's  narrative  that  it  must  keep  this  course  for  about  65  miles 
before  turning  to  flow  southward  to  the  east  of  Li-Eiang. 

The  journey  up  the  right  bank  of  the  Yang-tse  presented  no  features 
of  note  except  the  large  numbers  of  Tibetan  carriers  and  the  style  of 
our  sleeping-accommodation,  which  generally  was  a  hayloft  in  the 
upper  storey  of  a  farmhouse  furnished  with  the  family  cofiBns.  We  left 
the  river  at  Eu-tu-wa,  on  the  edge  of  the  Chi-tien  plain,  and,  after  a 
picturesque  climb  past  villages  which  were  always  gay  with  the  llama 
prayer-poles,  reached  the  Llamaserai  of  Lu-tien  (8440  feet).  There 
we  arrived  a  little  in  advance  of  the  Llama,  who  was  out  on  duty,  but 
he  returned  in  an  hour,  and  unlocked  the  best  rooms  of  the  establishment 
and  did  the  honours  with  a  fine  old-fashioned  courtesy.  It  was  inte- 
resting to  learn  that  he,  with  a  great  train  of  priests  and  ooolies  loaded 
with  baskets  of  prayer-books,  censers,  drums,  trumpets,  and  matchlookfl, 
had  been  out  for  three  days  consecrating  an  addition  to  a  farmhonae, 
and  that  the  fee  charged  was  ten  taels,  or  thirty  shillings.  He  was 
dressed  in  red  serge  robes,  with  a  jacket  of  red  plush,  and  seemed  to  be 
about  eighty  years  of  age. 

The  pass  (12,000  feet)  west  of  Lu-tien  has  an  evil  reputation  for 
robberies  committed  by  bands  of  men  armed  with  crossbows  and  poisoned 
arrows.  Our  local  gaard,  and  most  of  the  travellers  whom  we  met, 
were  armed  with  crossbows. 

A  steep  descent  brought  us  to  Wei-si  (7480  feet),  a  large  village  or 
small  town,  nominally  a  ting,  or  sub-prefecture,  and  the  seat  of  a 
Hsien,  or  District  Magistrate.  The  main  street  is  paved  and  very  steep. 
The  town  population  is  mainly  Chinese,  while  the  suburban  and  labour- 
ing classes  ai'e  for  the  most  part  Sifan  or  Tibetan. 

Following  a  tributary  of  the  Mekong  to  the  north-west,  we  passed 
Ea-ga,  the  scene  of  Cooper's  imprisonment,  forced  marriage,  and  other 
adventures  during  the  Mohammedan  rebellion,  and  reached  the  Mekong 
in  two  days.  It  may  be  noted  that  all  the  bridges  between  the  Y'ang- 
tse  and  Mekong  are  wooden  cantilevers.  The  Mekong  itself  is  spanned 
by  numerous  single-rope  bridges  of  the  so-called  Himalayan  type. 

At  Hsiao  (Little)  Wei-si  we  were  fortunate  enough  to  meet  the 
Abb6  Tintet,  missionary  '^apud  Tibet,"  who  had  been  on  the  spot 
when  Prince  Henri  of  Orleans  passed  through  on  his  way  to  Eampti, 
and  bad  since  read  the  account  of  the  journey.  He  impressed  upon  us 
the  difficulties  of  the  route  which  we  proposed  to  follow — starvation, 
sickness,  uninhabited  wastes,  snowfields,  tigors,  hostile  Tibetans  given 
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to  cuttiog  rope-bridges,  and  bo  on.  Oae  of  his  own  mis§ionary  col- 
leagues was  living  in  a  atate  of  sifge  near  Cbamutong.  So  late  in  the 
sea-on  the  anow  might  be  expected  any  day.  unil  if  we  did  not  perish 
iu  the  uoQDtaina  we  might  have  the  luok  lo  get  batk  and  put  in  the 
winter  at  Chanmtong.  There  waa,  btsidea,  the  certainty  that  our 
(.'hioese  followers,  demoralizad  by  the  talee  they  had  awallowed,  would 
desert  us  in  a  body.  Reluctantly  admiiting  the  force  of  the  Abbfi's 
argumente,  we  gave  up  the  atlempt  on  Eampti.  The  Abbe  infi)rmed 
me  that  Major  Manifold  and  CuptaiDH  Hyder  and  Davies  had  passed 
through  Wei -si  in  April,  T,*00 ;  and,  afttr  an  unsiicceBSful  attempt  to 


reach  Kampti,  had  gone  eastward  ml  Li-tang.  As  their  party  bad  a 
aepoy  following,  while  ours  was  Chinese,  and  one  of  us  (^li.  Way)  watj 
crippled,  we  felt  that  we  were  not  likely  to  succeed  where  they  had 

Our  return  journey  to  Shi-ku  was  marked  by  no  incidents  of  im- 
portance, eicept  the  loss  of  Jlr.  Way's  riding-mule,  which  was  aloleu 
from  the  stable  during  the  uigbt  of  our  stay  at  Wel-si.  The  magistrate 
made  a  great  show  of  zeal  for  its  recoverj-,  giving  orders  for  the  closing 
of  the  city  gates.  The  gate!>,  iu  the  absence  of  a  wall,  serve  little 
purpose  except  that  of  ornament,  and  it  Js  needless  to  say  that  the  mule 
was  never  recovered,  though  it  is  a  consolation  that  the  magistrate 
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acknowledged  his  liability  for  its  value.  Once  more  we  escaped  robbery 
at  the  hands  of  the  oross-bowmen  of  the  Mekong- Yangtse  pass,  perhaps 
owing  to  the  showy  guard  which  accompanied  us.  From  the  pass, 
which  still  retains  the  scars  of  the  entrenchments  which  played  an  im- 
portant part  in  the  Mohamedan  rebellion,  a  clear  day  enabled  us  to  see 
and  take  compass  bearings  to  a  series  of  snow-clad  peaks  in  a  range 
occupying  the  bend  of  the  Yangtse  north  of  Li-Eiang.  Subsequent  cross- 
bearings  from  Kien-chuan  enabled  us  to  locate  these  peaks  with  an 
approach  to  accuracy.  I  am  led  to  assign  to  the  highest  of  these  peaks 
an  altitude  of  about  20,000  feet  by  the  following  considerations.  The 
winter  had  not  set  in,  no  snow  had  fallen,  and  the  heat  of  the  sun  most 
have  been  daily  melting  the  lower  snows.  As  long  before  as  May  30, 
we  had  found  the  snow-line  at  13,000  feet  in  the  pass  of  Hsueh  Shan,  five 
degrees  of  latitude  north  of  where  we  were  now.  After  leaving  Ma-ha, 
we  had  passed  close  to  heights  of  at  least  15,000  feet,  on  wbich  there 
was  not  a  particle  of  snow,  and  of  course  we  were  prepared  to  find  the 
snow-line  rising  as  we  approached  the  equator.  I  am  ready  to  maintain, 
with  the  confidence  bom  of  long  experience,  that  the  highest  of  the 
peaks  visible  from  the  pass  rose  at  least  5000  feet  above  the  snow-line. 

Besides  the  peaks  to  the  east,  we  saw  from  the  pass  a  line  of  snowy 
peaks  between  the  Mekong  and  the  Salwen. 

Leaving  the  Yangtse  at  Shi-ku,  we  reached  Kien-chuan  on 
September  23.  The  Hsien  informed  us  that  he  had  received  a  despatch 
from  the  Viceroy  enjoining  him  **  carefully  to  protect  all  foreigners, 
including  missionaries,  as  China  was  now  on  friendly  terms  with  all 
nations."  Entering  into  the  spirit  of  his  instructions,  he  not  only  pro- 
vided the  usual  local  guard,  but  sent  a  courier  ahead  of  us  to  post  up  a 
proclamation  to  the  efifect  that  we  were  neither  missionaries  nor  consuls, 
but  good  people  who  had  been  sent  for  by  the  Empress  to  assist  the 
Chinese  in  opening  their  mines,  and  were  now  returning  to  our  own 
country.     We  found  this  proclamation  at  Tai-ping  pu,  six  stages  on. 

Adhering  to  our  policy  of  avoiding  the  large  cities,  we  left  the  Ta-li 
road  a  few  miles  beyond  Kien-chuan,  and  followed,  in  a  southerly 
direction,  the  river  which  flows  through  Yang-pi  into  the  Mekong. 
This  valley  has  numerous  villages  and  small  towns,  but  there  are  many 
evidences  of  a  much  greater  population  prior  to  the  Mohamedan 
rebellion.  The  paved  and  neglected  road  was  unusually  bad,  even  for 
China,  and,  not  unnaturally,  our  people  were  inclined  to  dawdle  on 
various  pretexts.  An  attempt  to  hire  local  guides  disclosed  the  bingular 
fact  that  there  was  *'  no  purchase  in  money,"  as  nothing  but  cartridges 
(which  we  were  not  prepared  to  part  with)  would  tempt  them. 

At  Chau  Ho  we  saw  rock-salt.  So  far  as  I  know,  this  is  the  only 
place  in  China  where  the  rock  is  worked,  although  brine-wells  are 
plentiful. 

At  Yang-pi,  where  we  joined  the  main  road  from  Ta-li  to  Bhamo,  we 
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heard  of  a  curious  effect  of  the  state  of  unrest.  The  small  local  offidals 
had  heen  notified  that,  in  consequence  of  the  Boxer  ^*  rehellion,"  they  were 
to  omit  their  annual  visit  to  headquarters,  so  that  the  usual  promotions 
and  honours  (buttons)  were  missed  for  the  year. 

At  Tai-ping  pu  the  telegraph  line  from  Yun-nan  Fu  was  met  with. 
It  followed  the  road  to  Bhamo.  It  was  in  a  marvellous  state  of  bad 
construction,  disrepair,  and  neglect  At  Bei-to-pu  we  were  rejoined 
(October  1)  by  a  corporal  of  the  Cheng-tu  escort,  who  had  been  sent 
from  Kien-chuan  round  by  Ta-li  with  telegrams.  He  reported  that  he 
had  found  the  city  strongly  guarded,  and  that  he  had  been  strictly 
examined  by  the  civil  and  military  officials  on  the  subject  of  his  rela 
tions  with  foreigners  and  our  business  and  associate&  It  was  only 
when  it  was  elicited  that  we  were  on  visiting  terms  with  General  Chi 
of  Gheng-tu  (who  had  been  *'  out "  with  Gordon,  and  who  turned  out  to 
be  a  friend  of  the  Brigadier-General),  that  the  telegrams  were  sent  and 
he  was  allowed  to  proceed. 

There  is  no  need  to  describe  the  often-described  road  from  Yang-pi 
to  Teng-yueh.  In  the  map  I  have  adopted  a  survey  of  the  road 
made  for  the  Telegraph  Department  by  a  Danish  surveyor,  and  which 
is,  no  doubt,  more  correct  "  than  any  heretofore."  At  Yung-chang  our 
credentials  procured  for  us  a  friendly  welcome  from  the  officials,  in  spite 
of  a  deputation  of  the  leading  men  of  the  city,  who  demanded  that  the 
Hsien  should  inquire  carefully  into  our  antecedents,  and  if  we  were 
found  to  be  missionaries,  runaways,  or  bad  characters,  should  send  us 
back  to  Ta-li«  A  herald  was  sent  ahead  of  us  to  Teng-yueh  to  proclaim, 
with  beat  of  gong,  in  all  towns  and  villages,  the  harmless  and  even 
praiseworthy  nature  of  our  mission.  A  further  difficulty  presented 
itself,  which  threatened  to  have  serious  consequences.  A  corporal  had 
been  sent  ahead  to  make  a  bargain  for  fresh  mules,  but  when  we  arrived 
the  head  muleteer  repudiated  the  bargain  on  the  ground  that  his 
"  Union  "  forbade  carrying  for  foreigners.  The  Hsien,  with  whom  we 
had  become  friendly,  sent  for  the  ringleaders,  and,  failing  to  convince 
them  that  we  were  an  exceptional  kind  of  foreigner,  awarded  four  of 
them  two  hundred  blows  of  a  bamboo  each.  We  were  hardly  prepared 
for  the  employment  of  this  argument,  and  were  greatly  relieved  when 
the  muleteer  who  had  served  us  till  his  beasts  were  well-nigh  spent 
volunteered  to  take  ns  to  Teng-yueh.  Here  also  our  Chinese  followers, 
with  a  few  exceptions,  having  been  '* crammed"  with  tales  of  the 
dreaded  **  fever  valley  "  (the  Salwen),  declared  their  intention  of  leaving 
us.  It  appeared  that  they  were  almost  certain  to  die.  If  not,  one 
account  said  ihat  their  wives  would  prove  unfaithful,  and  another  that 
it  was  the  custom  among  men  contemplating  the  feat  to  write  to  their 
wives  beforehand  and  give  them  permission  to  look  out  for  other  pro- 
tectors. To  the  argument  that  strong  young  fellows  were  more  likely 
to  survive  than  an  old  man  like  me  (in  China  one  soon  learns  to  make 
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the  most  of  the  presltge  derived  from  age),  a  soldier  returned  the  answer 
that  *'  foreignere  were  very  strong  in  their  insides."  It  was  only  after 
two  days  of  weary  argument,  and  the  promise  of  a  pill  whioh  would 
make  them  fever-proof,  that  the  men  were  induced  to  go  on. 

The  Sal  wen  was  crossed  (October  10)  without  so  munh  as  a  head- 
ache, the  promis^-d  pill  having  6rst  been  duly  exhibited.  I  have 
seldom  seen  a  prettier  valley,  nor  one  which  I  should  have  exper^ted 
to  be  mrtre  healthy.  The  valley  is  cultivated,  and  is  crossed  daily 
by  crowds  of  carriers;  but  it  has  got  a  bad  name,  and  my  belief  is  that 
many  Chinese  die  of  sheer  *'  funk  "  in  crossing  it.  From  Marco  Polo 
to  Gill  and  Golqahoun,  travellers  have  borne  witness  to  the  popular 
terror  inspired  by  the  place.  We  saw  a  village  at  the  western  end  of 
the  fine  suspension-bridge  over  the  river,  which  had  been  burned  down 
a  few  years  ago  on  account  of  an  outbreak  of  plague,  the  inhabitants 
having  migrated  to  higher  ground.  Where  in  China  has  plague  not 
brokt  n  out  one  time  or  other  ? 

Teng-yueh  has  a  good  deal  of  waste  land  within  the  walls,  but  is 
still  a  populous  city,  the  chief  industry  being  that  of  the  lapidary. 
Jade-cutting  and  jade-speculatioa  seem  to  employ  the  energies  of  the 
greater  part  of  the  populace.  There  was  said  to  be  an  army  in  the  city 
*'  watching  the  British  frontier."  The  Ohun-tai,  or  General-in-Charge, 
who  was  said  to  be  burning  to  avenge  a  **  massacre  "  of  a  '*  simple 
pastoral  people  *'  on  the  border  by  sepoys,  and  to  be  only  waiting  for 
orders  from  Yun-nan  to  march  against  the  British  army,  seemed 
reluctant  at  first  to  do  anything  for  us,  but  the  Ur-Fu  (Assistant 
Prefect)  stood  our  friend,  and  ultimately  we  were  furnished  with  a  safe- 
conduct  and  an  escort,  under  an  officer  of  higher  rank  than  usuaL  It  is 
almost  needless  to  say  that  at  Bhamo  we  heard  quite  another  version  of 
the  border  uffray. 

Beyond  Nan-tien,  a  stone  bridge  crosses  the  river  which  we  had 
followed  down  fiom  Teng-yueh.  The  road  to  Manwaiug  formerly  crossed 
this  bridge  and  followed  the  right  bank  of  the  river,  and  many 
previous  travellers  have  described  it.  Within  the  last  few  years, 
however,  the  Chinese  have  abandoned  it  to  the  '*  wild  men  "  (Shans  or 
Eachins?),  and  kept  to  the  road  on  the  left  bank.  At  Lang-sung  kwan, 
a  bridge  is  being  built  over  a  large  tributary  stream,  and,  if  it  is  ever 
completed,  will  be  a  great  work.  The  deck,  of  squared  stones,  is  supported 
by  pairs  of  squared  btone  posts  mortised  into  squared  stone  beams. 

Shan  villages  now  became  numerous,  but  any  description  of  them  is 
rendered  imposnible  by  the  custom  of  barricading  the  ends  of  each  and 
forcing  the  public  road  to  go  round  the  outside.  They  are  generally 
surrounded  by  a  mud  wall  and  a  clump  of  well-grown  bamboos.  The 
Toadtf  are  often  lined  with  shade  trees — an  idea  whioh  does  not  seem  to 
have  occurred  to  the  utilitarian  Chinese  mind. 

The  Tussa  of  Muang-la,  a  great  chief  among  the  Shans,  had  heard 
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of  the  Bpproacli  of  a  party  of  foreignere,  and  no  doubt  our  nuniben  had 
been  greatly  exaggerated,  and  he  oonld  not  tell  whether  we  were  friends 
or  foes.  HU  stronghold  ia  on  the  right  bank  of  the  river  ;  but  on  our 
arrival  at  Ju-ohen  on  the  left  bank,  we  were  met  with  the  information 
that  he  had  Bent  his  brother  to  warn  the  townsmen  that  we  were  to  get 
neither  food  nor  shelter.  The  awkward  situation  was  relieved,  before 
matters  had  become  serious,  by  the  arrival  of  the  belated  officer  who 
carried  the  Teng-yueh  general's  aafe-conduot.  We  were  then  invited 
to  occupy  the  Tussa's  ^hintai  (gnest)  yamen,  which  was  unusually 
sumptuous.     The  Tusea  is  literally  "Lord  of  Two  Elephants,"  which 


were  much  admired  by  our  Chinese  following,  who  had  never  seen  such 
animals  before.  They  were  carrying  enormous  baskets  for  the  reception 
of  the  dues  which  the  Tussa  exacts  from  every  market.  If  my  infor- 
mation was  anything  like  correct,  he  must  derive  an  income  of  about 
£7000  per  annum  from  this  source  alone. 

Near  Ju-chen  the  river  which  we  had  followed  down  from  Teng- 
yueh  falls  into  the  left  bank  of  the  Tai-ping  Ho.  The  latter,  a  broad 
and  Blnggish  stream,  is  navigable  for  boats  down  to  beyond  Manwaing, 
but  a  short  distance  below  the  town  it  tumbles  through  gorges  in  which 
it  mast  fall  something  like  3400  feet  to  Myothet. 

Accordint;  to  1(  ret  Schneider  and  Bianconi,*    the    Lung-kiang  rises 
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further  north  than  the  Tai-ping  Ho.  This  is  probably  a  mistake,  as  it 
is  a  smaller  river.  So  far  as  I  can  discover,  no  European  traveller  has 
seen  the  head  of  either. 

We  crossed  the  Tai-ping  by  a  ferry  above  Manwaing,  and  spent  a 
night  in  that  flonrishing  town,  which  owes  its  prosperity  to  its  position 
as  a  depdt  for  the  carrying  trade  on  the  Chinese  side  of  the  range 
dividing  it  from.  Myothet  in  Burma. 

Oar  interpreter  told  us  that  the  question  of  the  hour  in  Manwaing 
was,  **Why  did  not  the  Chun-tai  at  Teng-yueh  kill  these  foreigners 
instead  of  sending  soldiers  to  protect  them  ?  " 

At  a  creek  2  miles  below  Manwaing  is  a  monument  to  the  memory  of 
Margary,  who  was  murdered  in  1875,  by  the  '*wild  men,'*  according 
to  the  Chinese,  although  the  evidence  leaves  little  doubt  that  the 
murder  was  done  by  order  of  the  Chinese  ofiScials.  Here  the  river 
enters  into  gorges,  and  the  road  leaves  it  and  ascends,  to  an  altitude  of 
5070  feet,  a  series  of  ranges  inhabited  by  Kachins. 

The  Kachins,  a  predatory  tribe,  used  to  attack  and  rob  the  Chinese, 
till,  by  the  intervention  of  the  British,  they  were  induoed  to  com- 
pound for  their  right  to  rob  by  a  toll  on  travelling  merchandise.  The 
Chinese  say  that  this  peaceful  levy  was  little  to  the  liking  of  the 
Kachins,  who  gradually  lapsed  into  their  ancient  habits.  Till  1896 
they  were  very  **bad,"  and  carriers  used  to  wait  till  they  were  at 
least  200  strong  before  crossing  the  mquntainsy  but  since  then  a 
chain  of  forts  and  garrisons  had  been  established  to  keep  the  road 
open.  We  were  hospitably  received  at  some  of  the  garrison  villages 
(kwans).  We  counted  six  fortalices  within  as  many  miles  west  of 
Pongdsi.  They  are  blockhouses  surrounded  by  double  trenches  and 
chevaux  defriae. 

The  Kaohin  villages  often  consist  of  a  single  long  house  with  straw 
roof  and  wooden  floor,  used  as  a  common  dwelling.  According  to  the 
Chinese,  the  Kaohin  men  do  nothing  but  *'  walk  about  with  a  gun  and 
a  knife,"  while  the  women  do  all  the  work,  which  no  doubt  means  that 
the  men  live  by  hunting.  We  observed  a  great  preponderance  of 
women  in  the  market.  Near  Pongdsi  we  noticed  a  number  of  elevated 
chairs  and  couches,  too  lightly  built  for  hitman  seats,  and  were  informed 
that  they  are  used  on  festive  occasions,  when  idols  are  enthroned  and 
invited  to  partake  of  the  slaughtered  cattle. 

On  October  20  we  crossed  the  Hung-ma  Ho  and  were  in  Burma, 
the  Sepoy  guard  ofifering  convincing  evidence  that  we  were  at  last 
clear  of  China,  and  once  more  under  the  British  flag.  We  camped  at 
the  telegraph-ofiSce,  and  communicated  with  friends  in  England  and 
Australia.  The  following  day  we  crossed  a  jungle-clad  range,  and 
reached  Myothet  at  noon.  Myothet  is  the  head,  or  nearly  the  head,  of 
boat-navigation,  and  so  cannot  be  much  above  the  level  (430  feet)  of 
Bhamo.     The  overland  journey  from  Ma-ha  totalled  874  miles,  and  had 
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ken  us  73  days.     We  hired  a  boat,  and  dropped  down  from  Myothet 
Bhamo  on  the  Irawaddi  in  about  six  honrs. 

Bhamo  is  universally  known  on  the  Chinese  side  as  Sin-kai.    For 

weeks  we  had  been  hearing  of  Sin-kai,  which  we  had  been  led  to 

ieve  was  some  place  on  the  Tai-ping  river,  and  it  was  from  the 

ese  telegraph-master  at  Manwaing  that  we  first  learned  the  truth. 

credible  as  it  may  appear,  the  name  Sin-kai  was  unknown  to  the 

vil  and  military  authorities  of  Bhamo.     We  learned  afterwards  that 

^Iquhoun  had  "  discovered  Sin-kai "  some  years  before  us. 

Our  followers,  having  been  paid,  revelled  for  a  few  days  in  the 
'jrs  of  shopping  and  riding  in  "gharries"  before  starting  on  their 
Dg  home  tramp,  varying  from  500  to  1500  miles,  on  which  I  have 
oe  learned  that  three  of  them  died.  Only  the  interpreter  and  the 
and  boy  accompanied  us  to  Shanghai,  to  which  we  returned  vid 
on,  after  short  delays  in  Bhamo,  Mandalay  and  Ban  goon.  As 
^"^ents  turned  out,  it  is  possible  that,  had  we  known,  we  might  have 
^"**^^>ached  Chung-king  in  safety,  and  found  shelter  on  the  Pioneer  steamer, 
liich,  after  her  first  trip  up  the  rapids,  was  *' commandeered "  as  a 
xitish  gunboat. 

Travelling  in  China  is  not  exploring.     There  is  probably  no  portion 

that  great  country  which  is  not  well  known  to  some  timber-getter, 

l^xinter,  or  medicine-collector,  each  in  his  way  as  much  of  an  expert  as 

^z^y  Australian  or  African  bushman.     There  are  even  official  maps  of 

©"v-ery  province,  but  beyond  conveying  in  diagrammatic  fashion  some 

id«a  of  the  relations  of  river  systems  and  mountain  chains,  they  are  of 

Ix-^ile  value  for  geographical  purposes.     In  the  map  attached  to  this 

I^^per,  there  will  be  found  some  additions  to  our  knowledge  of  the 

S^^ography  of  a  country  which,  however  well  known  to  the  natives,  is 

^'^^i  little  known  in  the  West.     These  additions  are  chiefly  in  the  valleys 

^^   the  Ya-lnng  river,  the  upper  Yang-tse,  and  the  tributaries  of  the 

ong,  and  include  an  approximate  location  of  some  ranges  which 

above  the  snow-line.     It  is  to  be  regretted  that,  owing  to  the 

^••^itude  of  our  Chinese  following  towards  them,  our  intercourse  with 

^^^  interesting  Lolo,  Sifan,  Tibetan,  Shan,  and  Eachin  races  was  very 

^'^^'ti'ioted ;  but  still,  though,  from  our  inability  to  enter  freely  into 

^^^^Versation  with  these  people,  we  had  to  travel  among  them  very 

^'^^^li  as  deaf  and  dumb  men  might,  we  enjoyed  some  opportunities  of 

^^rving  their  dwellings  and  customs. 

*Ihe  question  of  railway  communication  between  Burma  and  Western 

^^a  is  bound  to  become  acute  within  a  very  few  years,  in  spite  of  the 

^Mitude  recently  taken  up  by  the  Government  of  India.     At  present  a 

^^tigb  railway  approaches  the  Chinese  border   at   Kun-lung  on  the 

^Wen,  and  a  French  railway  at  Lao-kal  on  the  Red  River.     I  do  not 

^^rd  either  as  a  strategic  railway  from  a  military  point  of  view,  but 

*ioin  a  commercial   standpoint,  the  question   of  which  country  first 
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obtains  a  footing  in  Western  China  is  of  the  highest  importanoe.  The 
French  aim  is  Yun-nan  Fa  and  the  Yang-tse,  while  the  British  is  Ta-li  Fa 
and  the  Yang-tse.  They  are  both  perfectly  legitimate  commercial  aspira- 
tions, bat  if  the  French  get  to  Yan-nan  Fa  while  the  British  do  not 
get  to  Ta-li  Fa,  a  formidable  barrier  of  S'rench  "  inflaenoe  "  will  be  inter- 
posed between  Barma  and  Western  China.  Both  lines  will  be  difficolt 
to  constraot,  and  perhaps  the  British  line  will  be  more  diffioalt  than 
the  other,  althoagh  there  are  only  two  ranges  between  Ean-lang  and 
Ta-li.  After  all,  the  distances,  as  the  crow  flies,  are  about  eqaal — 160 
miles  from  Ean-lang  to  Ta-li,  and  165  miles  from  Lao-Kai  to  Yun-nan.  No 
traveller  who  has  seen  the  long  caravans  of  coolies  and  mules  carrying 
the  products  of  the  West — petroleum,  candles,  steel,  tinned  milk,  tobaooo, 
wool,  cotton,  and  umbrellas — from  Bhamo  to  Ta-li  in  spite  of  the  fright- 
ful difiSculties  of  a  badly  engineered  and  ill-kept  road,  can  doubt  that 
even  now  a  desire  to  trade  with  Burma  exists  in  China.  To  Western 
China  the  navigable  Irawadi  is  the  seaboard,  and  for  that  reason  the 
possession  of  Bhamo  (Sin-Eai)  has  been  an  age-long  aspiration  of  the 
Chinese.  The  coming  rejuvenescence  of  China  has  to  be  reckoned  with. 
Whatever  the  Japanese  have  done,  the  Chinese  are  capable  of  doing. 
After  they  have  had  a  couple  of  generations  of  such  progress  as  the 
Japanese  have  made,  it  would  surprise  me  if  the  western  Chinese  do  not 
propose  to  build  railways  to  give  themselves  the  necessary  communica- 
tion with  the  sea  through  Burma  and  Tonkin. 


Before  the  reading  of  the  paper,  the  Chairman,  Sir  Henbt  W.  Norman,  said  : 
I  am  sure  you  will  all  be  very  sorry  to  hear  that  Sir  ClemeDts  Markham,  owing 
to  slight  indispositioD,  is  not  able  to  be  present  here  this  evening.  Dr.  Jack 
will  now  read  a  paper  containing  an  account  of  his  journey  from  Shanghai  to 
Bhamo.  I  may  just  mention  that  Dr.  Jack  is  an  old  acquaintance  of  mine,  having 
served  in  Queensland  as  a  geologist  of  considerable  repute  under  the  GK)vemment, 
not  only  during  the  time  I  was  there,  but  some  years  before,  and  for  some  years 
afterwards.    I  will  now  ask  him  to  read  his  paper. 

After  the  reading  of  the  paper,  the  following  discussion  took  place : — 
Mr.  A.  B.  CoLQUHOUN :  llie  paper  read  this  evening  by  Dr.  Logan  Jack  forms 
a  most  useful  addition  to  our  knowledge  of  a  most  interesting  and,  I  may  say, 
&8cinating  part  of  the  world,  and  I  am  sure  we  all  regret  that  the  troubles  which 
occurred  during  the  time  of  Dr.  Jsck's  visit  made  it  necessary  for  him  and  bis 
companions  to  leave  before  be  was  ahle  to  complete  his  studies.  There  arose  out 
of  these  troubles  one  fortunate  result,  namely,  that  Dr.  Jack  and  his  companions 
were  compelled  to  make  their  exit  from  China  to  Burma  through  a  most  difficult 
and  most  dangerous  country^  large  divisions  of  which  had  before  never  been 
trodden  by  the  white  man.  I  think  it  must  be  of  interest,  and  it  must  be  also 
extremely  gratifying  to  the  Fellows  of  this  Society,  to  remember  that  among  the 
many  explorers  who  have  spent  their  energies  in  this  region  of  North- West  China, 
no  fewer  than  three  or  four  medallists  of  this  Society  can  be  numbered,  and  to 
those  may  be  added  a  very  large  number  of  Fellows  who  have  done  good  yeomen 
service  in  both  Secbuan  and  Yun-nan.  I  merely  recall  the  names  of  Augustus 
Margary,  Captain  Gill,  and  Colborne  Baber,  and  among  the  very  many  Fellows, 
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whose  name  is  legion,  I  venture  to  recall  that  of  a  lady — I  believe  she  is  a  Fellow 
—at  any  rate  a  lady  who  has  read  most  admirable  papers  before  this  Society, 
namely,  Mrs.  Bishop,  the  well-known  traveller.  Dr.  Jack  has  drawn  our  attention 
this  evening  to  the  most  wonderful  scenery  that  is  to  be  witnessed  in  South- 
western China,  of  which  we  have  had  a  great  number  of  examples,  and  I  can  bear 
testimony  to  the  accuracy  of  Dr.  Jack's  remarks  in  this  respect.  We  must  all 
hope  with  Dr.  Jack  that  some  of  our  artists,  when  they  have  exhausted  the 
hackneyed  ground  of  Europe,  may  find  their  way  some  day  to  this  fapcinating 
region,  and  bring  back  to  this  country  reproductions  of  some  of  the  most  wonderful 
scenery  to  be  found  in  tbe  whole  world.  It  is  interesting,  I  think,  to  note  that  in 
this  immense  province  of  Tun-nan,  the  most  south-western  of  the  whole  of  China, 
during  the  Boxer  troubles  which  occurred  a  couple  of  years  ago,  this  country  had 
not  one  single  tepresentative  in  this  huge  province,  and  the  representation  of  this 
country  actually  devolved  upon  a  very  jonior  member  of  the  Chinese  Customs 
Service,  a  young  fellow  who  was  then  resident  at  the  small  border  town  of  Ssumao. 
It  is  matter  for  regret  that  this  country  is  not  more  fully  represented  in  the 
province  of  Tun-nan.  I  believe  that  at  present  there  is  one  British  consul  in  that 
province,  and  he  happens  to  be  a  most  admirable  official ;  but  be  is  relegated  to  a 
little  out-of-the-way  corner  in  the  western  part  of  the  province,  a  place  of  no 
importance  whatever,  and  it  must  be  regretted  that  at  a  time  like  this  Britain  is 
not  represented  at  the  one  place  in  the  province  where  we  ought  to  be  represented, 
viz.  tbe  capital  of  the  province  of  Tun-nan-fu,  a  place  where,  I  may  mention,  very 
important  events  are  in  course  of  evolution  at  the  present  time.  Some  of  us 
would  perhaps  have  liktd  to  hear  from  Dr.  Jack  some  expression  of  opinion  as  to 
the  value  of  Sechuan,  but  doubtless  his  omission  to  tell  us  what  he  thinks 
of  that  part  of  the  world  is  due  to  the  necessity  of  a  sudden  return  from  that 
country,  and  we  must  hope  that  some  day  he  may  be  enabled  to  return  there 
and  give  us  the  results  of  further  scientific  study.  The  most  important  point  in 
the  whole  of  this  very  important  paper  of  Dr.  Jack's  this  evening  is  the  portion 
where  be  deals  with  the  question  of  railway  communication  between  Burma  and 
the  Tang-tse.  There  is  no  time  here,  nor  is  this  tbe  place,  to  enter  iuto  a  lull 
discussion  of  this  question,  but  I  may  mention  that  there  are  many  men — and 
among  them  myself — men  who  have  studied  this  whole  question,  and  who  have 
examined  it  on  the  ground,  who  are  of  opinion  that  such  a  railway  must  and  wiU 
yet  be  made.  Dr.  Jack  has  alluded  in  his  paper  to  one  very  important  feature 
of  that  question,  and  that  is  where  he  points  out  the  grave  danger  of  what  he 
calls  an  insurmountable  barrier  of  French  itfluence  being  created  in  this  hinterland 
of  ours.  In  conclusion,  I  thank  you  for  the  attention  }ou  have  given  to  me,  and 
I  ask  you  to  join  me  in  thanks  to  Dr.  Jack  for  his  admirable  paper. 

Mr.  W.  R.  Cables  :  I  sufier  under  the  disadvantage  of  never  having  travelled 
in  West  China,  but  there  are  two  points  in  Dr.  Jack's  interesting  and  valuable  paper 
to  which  I  am  glad  to  have  an  opportunity  of  referring.  In  the  first  place,  I  should 
like  to  draw  attention  to  its  great  geographical  value.  In  the  map  which  has  been 
furnished  to  the  meeting,  the  dotted  lines  show  that  much  of  the  course  of  the 
rivers  is  problematical.  Tbe  dotted  lines  might  even  be  extended  to  include 
almost  the  whole  course  of  the  rivers,  with  the  exception  of  a  few  points  which 
have  been  fixed.  Dr.  Jack  has  spoken  of  *'  travelling  in  Ct)ina  not  being  expluriDg.** 
Be  might  have  said  that  travelling  in  China  is  the  correcting  of  Cbinese  maps. 
In  the  wilds  through  which  he  passed,  tbe  rivers  are  laid  down  in  Chinese  maps  as 
following  a  straight  line  from  north  to  south.  Tbe  acute  angle  of  the  Tang-tse 
near  Li-kiang,  where  the  river  takes  a  long  strike  north-i^ast,  represents  a  discovery 
made  some  seven  years  since  by  a  French  traveller,  Mr.  Bonin.    The  similar  sharp 
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angle  described  by  the  Ya-luag  represents  a  discovery  made  by  Dr.  Jack.  The 
whole  of  the  journey  made  by  him  between  the  Ta-limg  and  the  Tang-tse  is  over 
ground  which  had  never  previously  been  described  by  any  foreign  traveller. 

In  speaking  of  the  gold-mines  at  Hama  as  well  known,  I  wish  to  mention  that 
practically  nothing  is  known  of  the  production  of  gold  in  China.  In  one  of  the 
best  works  of  modem  years*  on  West  China,  gold  is  only  once  mentioned.  It  is 
known  that  a  certain  amount  of  gold-washing  is  done  in  the  beds  of  rivers  in  West 
China,  from  which  the  workers  derive  a  very  beggarly  living,  and  it  is  believed  that 
part  of  the  gold  obtained  finds  its  way  overland  to  Peking.  But  there  is  really 
nothing  known  of  the  production  of  gold  in  West  China,  its  annual  yield,  or  the 
quality  of  the  ore.  The  only  ports  which  export  gold  to  foreign  countries  are  the 
northern  ports,  Newchwang,  Tientsin,  and  Chefu.  From  the  Tang-tse  there  is  no 
export  The  information  acquired  by  an  expert  such  as  Dr.  Jack  would  be  a 
very  valuable  addition  to  the  knowledge  of  China,  and  I  trast  that  he  may  find  it 
possible  to  give  it  to  the  public. 

Mr.  M.  F.  A.  Fbaseb  :  I  am  afraid  I  cannot  add  much  to  the  very  intereating 
paper  Dr.  Jack  has  given  you  as  regards  land  travelling,  but  I  can  perhaps  giTe 
you  something  interesting  about  water-travelling,  as  I  have  spent  some  months  of 
my  life  in  the  years  1899, 1900,  and  1901  in  travelling  on  the  Yang-tse  river  in 
steamers,  and  I  am  of  opinion  that  navigation  from  Chung-king  to  Cheng-tu,  orer 
500  miles,  with  Dr.  Jack's  permission — ^he  says  it  is  300  odd  miles,  but  I  beUeve 
it  is  500 ;  at  any  rate,  it  seems  like  it  when  you  are  travelling — I  believe  that  this 
navigation  will  never  be  possible  in  winter,  but  will  only  be  possible  for  about 
six  months  in  the  year  when  the  river  is  full.  Even  at  that  time  the  pilot 
of  the  British  fleet  on  the  Yang-tse  is  of  opinion  that  the  work  is  so  wearing 
that  no  captain  could  carry  on  such  a  business  long  without  becoming  utterly 
exhausted.  The  whole  of  the  time  one  goes  up  and  down  a  series  of  most  frightful 
rapids,  and  if  Dr.  Jack  had  come  down  in  winter  he  could  have  seen  something 
very  exciting.  It  made  my  hair  stand  on  end.  There  are  drops  of  7  feet  in  a 
small  area,  and  these  are  very  frequent.  From  Chung-king  to  Sui-fu  there  la  a 
piece  of  water  which  is  perfectly  navigable.  I  have  been  on  that  on  the  British 
gunboat  which  went  6  miles  over  the  ground  agunst  the  current  and  15  with  it, 
while  in  the  Pioneer  we  did,  I  think,  in  four  consecutive  hours  40  miles,  10  mUea 
over  the  rapids,  and  so  I  believe  there  is  a  future  for  steam  navigation  from:  Chung- 
king to  Sui-fu,  250  miles ;  but  for  the  rest  I  believe  there  will  only  be  travel  lor 
six  months  of  the  year.    That  is  all  the  information  I  have  on  the  subject. 

Captain  Pottingeb  :  I  have  very  little  to  say,  except  that  I  was  employed  on 
the  survey  for  this  proposed  railway  between  Burma  and  China.  While  waiting 
for  one  of  our  engineers  to  join  the  party,  I  made  a  survey  through  the  rapids.  I 
made  plans  of  most  of  the  rapids,  and  I  made  notes  of  how  I  thought  they  could 
be  improved.  But  I  must  tell  you  that  I  am  not  an  engineer,  and  that  my  work 
is  only  amateur  work.  What  I  think  of  it  is  that,  compared  with  the  expensea 
of  the  railway,  if  money  was  spent  to  improve  the  rapids,  it  could  be  done,  and 
that  you  would  get  steam  communication  along  it  nearly  the  whole  of  the 
year.  The  traffic  of  that  part  of  the  river  is  enormous.  About  100,000  tons  go 
up  every  year,  and  more  than  double  that  quantity  comes  down,  and  I  do  not 
know  any  place  where  there  is  such  a  great  inland  traffic.  As  regards  the  railway, 
all  my  duty  was  to  report  whether  a  railway  was  practicable,  the  probable  cost, 
and  a  few  remarks  about  trade.  But  as  regards  the  desirability  of  building  it  or 
otherwise,  I  was  not  called  on  to  express  an  opinion.  A  part  of  Yun-nan  has  been 
described  as  being  very  badly  populated  and  very  poor.  You  must  remember  that 
before  the  rebellion  that  country  was  well  populated,  and  if  it  could  support  a  big 
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popaUtion  then  it  could  doubtless  do  it  agaio.  From  what  Dr.  Jack  has  told  you, 
70U  know  how  it  was  populated,  and  if  a  series  of  fitmines  occurred  in  that  district, 
what  would  happen  to  the  people  ?  They  must  either  die  or  migrate  to  Tun-nan  ; 
and  I  think  there  is  every  prospect  of  Tun-nan  becoming  as  prosperous  as  it  was 
before  the  rebellion.  Another  pDint :  Dr.  Jack  has  told  us  very  little  about  the 
mineral  wealth — ^whether  he  thinks  it  is  worth  developing  or  not.  I  was  struck 
myself  with  tiie  vast  quantity  of  minerals  which  we  saw.  There  was  gold,  silver, 
copper,  mercury,  and  all  sorts  of  minerals.  All  these  things  have  to  be  borne  in 
mind  in  talking  of  the  railway  communication.  And  another  thing  is  that  the 
railway  will  eventually  be  built  to  the  Taog-tse  some  day.  There  is  no  room 
for  twa  Either  we  shall  build  it,  or,  if  we  do  not,  the  French  will.  If  Dr.  Jack 
would  tell  us  what  he  thinks  as  regards  the  developing  of  the  country  from  a 
commercial  point  of  view,  I  think  it  would  be  most  interesting. 

The  Ghaibman  :  It  is  very  late,  and  I  am  afraid  we  cannot  continue  this  in- 
teresting discussion,  though  I  have  no  doubt  there  are  other  persons  here  who  might 
tell  us  something  important  or  interesting.  I  am  sure  I  shall  be  authorized  by 
yon  to  convey  your  cordial  thanks  to  Dr.  Jack  for  the  most  interesting  and  im- 
portant paper  that  he  has  read,  and  also  for  the  very  beautiful  photographs  which 
have  been  displayed  to  us. 


THE  FORMATION  OF  THE  MALDIVES.* 

By  J.  STANLEY  GARDINER,  MA.,  Fellow  of  Gonville  and  Caius  College, 
and  Balfour  Student  of  the  University  of  Cambridge. 

The  Maldive  and  Laooadive  archipelagoes  form  a  long  narrow  belt, 
extending  down  from  the  ooast  of  India  almost  from  the  region  of  Goa, 
in  lat.  15^  21'  N.  to  nearly  I''  S.  The  Laccadives  occupy  the  northern 
half  of  this  belt,  and  consist  of  ten  reefs  with  land,  four  reefs  awash, 
and  four  submerged  banks.  Of  the  reefs  with  land  or  awash,  nine  are 
atolls,  or  preserve  traces  of  having  at  one  time  had  the  ring-shaped 
form.  The  rest  are  mere  narrow  reefs  with  a  certain  amount  of  land 
and  a  greater  or  less  extent  of  shoal-water  off  them.  The  three  larger 
submerged  banks  to  the  north  have  depths  of  24,  21,  and  16  fathoms ; 
the  fourth,  Elicalpeni,  to  the  east,  having  only  6  fathoms.  The  chart,  on 
which  we  are  dependent  for  their  contours,  was  made  in  1860 ;  of  course 
it  has  been  corrected  since,  but  there  has  been  no  fresh  survey. 
Although  the  banks  are  of  considerable  size,  and  although  the  con- 
ditions of  life  appear,  save  in  the  proximity  of  the  Indian  ooast,  to  be 
generally  favourable,  there  is  little  sign  of  these  shoals  assuming  a 
ling-shape,  their  shallowest  soundings  being  on  the  centres,  not  on  the 
rims.  There  is  no  direct  connection  anywhere  with  the  Indian  coast, 
the  1000- fathom  line  running  up  between ;  mcst  of  the  banks  are 
separated  from  one  another  by  the  same  depth,  but  soundings  of 
700  fathoms  or  800  fathoms  only  are  recorded  between  some. 

Between  the  Maldives  and  the  Laccadives  is  a  broad  strait  175  miles 
across,  broken  by  the  atoll  of  Minikoi^  politically  placed  in  the  Laccadive 

*  Bead  at  the  Royal  Geographical  Society,  January  27,  1902. 
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gronp,  distant  110  miles  from  Suheli  Par  and  Ealpeni  to  the  nortb,  and 
70  miles  from  Ihavandifoln,  the  most  northern  atoll  of  the  MaldiveB. 
This  division  does  not  in  any  way  break  down  the  geographical  con- 
nection between  the  two  groups.  There  may  be  a  slight  increase  in 
depth — 100  fathoms  or  so — over  the  1000  fathoms  which  separate  many 
of  the  Lacoadive  reefs  from  one  another,  bnt  between  this  and  the 
general  depth  on  each  side  there  is  in  a  few  miles  an  additional  drop  of 
over  1000  fathoms  to  the  west  and  400  fathoms  to  the  east.  The  Indian 
ocean,  so  far  as  can  be  seen  from  the  sonndings,  has  in  its  western  half 
an  almost  flat  bottom  at  a  depth  of  2200  fathoms.  The  2000-fathom 
line  extends  close  to  the  south  shore  of  Ceylon ;  it  is  a  little  further 
distant  from  Cape  Cormorin,  whence  it  runs  down  close  to  the  east  of 
the  Maldive  bank,  rounds  Addu  atoll,  and  winds  up  even  closer  to  the 
west,  bending  round  by  Arabia  and  the  African  coast. 

In  1899  and  1900,  assisted  by  the  Eoyal  Society  and  the  British 
Association,  I  took  a  small  expedition  to  the  Maldives  and  Laocadives. 
Our  object  was  to  investigate  the  interdependence  of  the  physical  and 
biological  factors  in  the  formation  of  atolls.  Having  visited  Fanafuti 
as  naturalist  to  the  first  expedition  in  1896,  and  subsequently  spent  nine 
months  in  neighbouring  coral-reef  areas,  I  naturally  took  a  great  interest 
in  the  formation  of  the  reefs.  My  work  led  me  to  conclusions  so  un- 
favourable to  Darwin's  theory  of  subsidence  that  I  had  to  reject  it  com- 
pletely, as  applying  to  the  western  part  of  the  Pacific*  I  still,  however, 
held  the  opinion  that  the  Maldive  reefd  were  formed  by  a  series  of 
changes  from  the  fringiog  to  the  barrier  reef,  and  so  to  the  perfect  atoll. 
No  one  had  visited  the  region  for  scientific  purposes,  since  it  was  surveyed 
in  1834-6  by  Captain  Moresby  of  the  Company's  service.  This  ofiScer 
made  most  careful  and  accurate  charts,  but  from  his  published  accounts 
it  would  appear  that  he  took  little  interest  in  the  reefs  beyond  what  his 
duty  required.  Darwin,  however,  was  in  communication  with  him, 
and  had  the  benefit  of  his  experience  in  writing  the  first  edition  of 
'  The  Structure  and  Distribution  of  Coral  Beefs '  in  1842. 

My  original  plan  was  a  much  more  comprehensive  one  than  that 
subsequently  followed,  as  it  included  a  full  set  of  soundings  round  the 
group  and  a  second  visit  to  the  northern  Lacoadive  islands.  It  could 
not,  unfortunately,  be  carried  out  on  account  of  my  illness  and  the  in- 
creased cost  of  every  commodity,  after  the  war  had  commenced ;  the 
latter,  too,  prevented  my  obtaining  the  services  of  a  steamer  for  a  longer 
period.  As  it  was,  I  left  England  in  March.  1899,  accompanied  by 
Mr.  L.  A.  Borradaile  of  Selwyn  College,  Cambridge,  who  joined  me  for 
certain  zoological  work.  On  arrival  in  Ceylon,  we  had  seven  weeks  to 
wait  before  we  could  leave  for  Minikoi,  where  we  were  intending  to 
spend  the  greater  part  of  the  south-west  monsoon.     However,  as  we  had 

*  See  *'  The  Coral  Beefs  of  Funafuti,  Botumu,  and  Fiji,'*  Proo.  Camb,  PhiL  8oe.^  vol. 
ix.  pp.  417-503  (ISyS). 
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icL^sladed  in  our  plans  a  survey  of  the  reefii  of  Gejlooy  we  meantime 
tJOL^mde  a  traverse  of  the  east  and  south  coasts,  and  visited  the  north  part 
M  the  Jafiha  peninsula,  all  of  whioh  is  formed  of  raised  limestone, 
finally  reached  Minikoi  in  the  middle  of  June,  and  pitched  oar 
&p  nnder  the  lighthonse,  the  lifeboat  of  which  we  used  for  our  work. 
^  survey  of  the  whole  atoll  was  made  and  large  collections  obtained  ; 
V^^  €  the  work  was  not  as  complete  as  desired,  on  account  of  the  illness 
of    Hr.  Borradaile,  whom  I  had  to  send  to  Oeylon  on  a  British  India 
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Company's  steamer  that  came  in  the  middle  of  July  to  look  after  a 
^"^k  on  the  island.  I  remained,  and  finally  returned  to  Oolombo  in 
the  middle  of  September  on  the  s.s.  Ceylon^  Captain  Channer,  r.x., 
^%  giving  me  a  passage.  Besides  the  collecting  and  survey  work, 
Among  other  points  I  paid  special  attention  at  Minikoi  to  the  currents 
'^^d  the  atoll,  but  much  work  in  the  open  sea  was  impossible  on 
'^^unt  of  the  heavy  storms  of  the  monsoon.  The  visit  was  usefal  as 
gluing  a  clear  insight  into  the  actual  condition  of  a  single  isolated  reef. 
It  also  enabled  us  to  prepare  more  completely  and  arrange  our  pro- 
giumme  for  the  Maldives. 
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In  Ceylon  I  was  joined  by  Mr.  Forster  Cooper  of  Trinity  College, 
Cambridge,  and  we  left  for  the  Maldives  on  October  18,  1899.  On 
arrival  at  Male  we  were  received  by  the  sultan,  who  lent  as  a  schooner 
of  about  sixteen  tons,  in  which  we  did  the  greater  part  of  our  work. 
The  sultan,  who  is  a  supreme  ruler  under  the  protectorate  of  Ceylon, 
sent  intimation  of  our  expedition  to  all  the  thirteen  proviuces  of  his 
group,  and  told  off  his  third  vizier,  the  velanamanikofanu,  to  accompany 
us.  Our  visit  was,  nevertheless,  looked  upon  with  great  suspicion,  and, 
although  the  sultan  had  given  the  most  distinct  orders  that  we  should 
be  assisted  in  every  way,  we  had  to  contend  throughout  against  much 
veiled  opposition  from  the  viziers  and  nobles.  Fortunately  this  was 
not  of  much  hurt  to  us,  as,  our  crew,  collecting  boys  and  servants 
numbering  sixteen,  we  were  quite  independent  of  the  islanders.  In- 
deed, we  were  able  at  any  time  to  put  a  full  crew  of  six  into  a  whale- 
boat,  which  we  towed  about  with  us,  and  yet  to  leave  sufficient  hands 
to  man  our  schooner  and  to  dredge. 

We  sailed  without  delay  from  Male  to  Goifurfehendu  atoll,  where 
we  visited  every  part,  and  made  collections  with  a  view  to  comparing 
it  with  Minikoi.  November,  1899,  a  month  of  calms,  was  taken  up  in 
a  slow  progress  through  South  Mahlos ;  but  in  December,  getting  strong 
north-east  winds,  we  were  enabled  to  see  more  of  North  Mahlos  in 
twelve  days  than  we  had  seen  in  twice  that  time  of  South  Mahlos; 
indeed,  between  us  we  visited  no  less  than  twenty-seven  islands, 
traversed  nearly  the  whole  circumference  of  the  bank,  and  put  down 
over  twenty  dredgings  and  a  large  number  of  soundings.  Crossing  to 
Miladumadulu  on  December  11,  we  spent  twelve  days  on  that  bank, 
principally  among  the  reefs  of  the  eastern  side.  Generally  we  divided 
forces,  Mr.  Cooper  dredging,  while  I  took  our  whaleboat  and  examined 
the  reefs  and  land.  On  December  23  we  reached  Fadifolu,  most  parts 
of  which  one  or  other  of  us  visited  in  a  stay  of  ten  days.  For  four  days 
we  had  to  lay  up  at  Naifaro  for  repairs,  our  vessel  having  been  severely 
knocked  about  in  a  cyclone  we  experienced.  Finally  we  left  for  Male 
on  January  2,  1900,  and  reached  our  anchorage  there  on  January  5, 
having  run  a  line  of  dredgings  down  close  to  the  east  reefs  of  the  atolL 

The  remainder  of  January  and  the  whole  of  February  were  passed 
at  Male  and  Hulule,  a  neighbouring  island,  in  making  collections  and 
special  observations  on  the  currents,  tides,  and  other  physical  conditions. 
No  work  was  possible  in  the  schooner  for  the  first  half  of  our  stay  on 
account  of  its  being  Eamazan,  the  Mohammedan  month  of  fasting ;  bat 
in  the  latter  half  of  February,  Mr.  Cooper  took  her,  after  she  had  been 
thoroughly  overhauled,  for  a  week's  dredging  in  Male  atoll.  *I  mean- 
time had  contracted  the  Maldivan  fever,  and  on  March  1  returned  to 
( -eylon  in  a  British  India  Company's  steamer  which  chanced  to  call  at 
Male,  Mr.  Cooper  meantime  dredging  the  eastern  atolls  southwards. 
I  left  Ceylon  on  my  return  in  the  s.s.  Ileafaee,  of  which  Mr.  Noorbhai 
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a  Mahaiamedan  geatlemftn,  gave  me  a  very  favourable  charter,  od 
April  2,  and  relieved  Mr.  Cooper,  who  joined  me  in  Haddumati.  We 
then  had  a  Mventeen- days'  crnise  in  the  steamer  among  the  reefe, 
vieiting  Suvadiva  and  Addn,  and  returning  vh'i  Kolumadulu,  the  two 
Xilandn  banks,  and  Ari.  On  our  way  we  pnt  down  aiity-seven  dredg- 
inge,  making  upwards  of  three  hundred  in  the  whole  group.  These, 
together  with  the  reef  ouLlections,  give  a  good  idea  of  the  marine  fauna, 
bnt  the  land  fauna  and  flora  were  also  obtained,  two  "  boys  "  whom  L 
had  trained  at  Minikoi  being  espeoially  told  off  to  assist  in  this  work.* 


I 


After  this  premiss  it  is  necessary  to  return  to  the  Maldives  and 
examine  what  light  its  features  throw  on  its  own  formation,  The 
group  may  be  naturally  broken  for  consideration  into  three  divisions— 
Addu,  Suvadiva,  and  the  remaining  banks.  The  first  two  are  isolated 
atolls,  separated  from  the  rest  and  from  one  another  by  broad  chaunels, 
the  "equatorial"  and  "  one-and-half-degree,"  the  former  with  one 
sounding  of  1027  fathoms.  The  two  atolls  differ  from  one  another 
mainly  in  their  relative  size,  Suvadiva  covering  an  area  of  over 
HOO  square  miles,  and  Adda  less  than  50  miles ;  this  entails  con- 
sequences in  respect  to  the  various  actions  still  continuing,  which 
further  differentiate  them.  Intermediate  to  Suvadiva  and  Addu  lies 
Fua-Mulaku,  about  which  I  have  no  reliable  information.  It  is  a  reef, 
the  greater  part  of  the  surface  of  which  has  been  converted  into  land. 
There  are  some  indications  that  it  may  have  passed  through  a  phase 
when  it  was  of  atoll-shape,  and  hence  it  may  he  provisionally  joined 
to  Addu. 

The  third  division,  compriBiog  the  main  part  of  the  group,  and  with 
which  I  am  here  principally  concerned,  consists  of  a  series  of  banks  with 
a  depth  of  water  less  than  50  fathoms.     Some  are  suTronnded  with  great 

'  A  fall  aoooimt  of  the  colleatiane  and  work  of  the  expedition  is  now  being 
pabliihed  bj  the  Cambridge  University  Praia  in  a  leiiei  of  qnsito  parts  under  the 
title  of '  The  Fauna  and  Gcagraphf  of  the  UuldiTe  and  Lauoadive  Arohipela;;oeG.' 
No.  Ill,— March,  1903.')  V 
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enoircling  reefs,  while  othen  are  studded  all  over  with  imaller  T«eri. 
Of  these  latter  some  again  are  riDg-shaped  basins  with  small  lagoons — 
faro,  as  they  are  called — and  others  are  flat ;  some  have  land,  bat  the 
majority  are  just  awash  at  the  low-tide  level.  The  larger  banks  form  a 
line,  2D0  miles  long,  from  north  to  sonth,  from  Tiladnmati  to  Eolnma- 
dnlu.  The  line  consists  of  single  banks  at  either  end,  but  of  two 
parallel  series  in  the  centre,  hence  the  shape  is  a  narrow  oval  with  blant 
points.  The  different  banks  are  separated  from  one  another  by  only 
modeiate  depths,  probably  in  no  ease  more  than  300  fathouks. 
Ihavandifoln  may  be  an  oatlier  of  the  division,  a  least  sounding  of 
601  fathoms  having  been  obtained  where  the  channel  is  abont  8  miles 
across  between  it  and  Tiladumati.  Possibly,  too,  there  is  a  greater  depth 
between  Maktiandu  and  either  Uahlos  or  Tiladnmati,  and  there  are 
absolately  no  soandings  between  Haddnmati  and  Eolumaduln. 

This  large  division  may  be  subdivided,  perhaps  somewhat  arbitrarily, 
into  two  parts  by  the  Eardiva  channel,  28  miles  broad,  which  crosses 
the  donble  chain  between  Fadifolu  and  Gafaro  to  the  east,  and  Goifnr- 
fehendu  and  Ari  to  the  west.  The  connections,  however,  acroes  the 
channel  are  clearly  indioated  by  the  isolated  reefs  and  islands  of  Eaiidu 
and  Toddn  east  and  west.     These  two  resemble  Fua-Mulakn,  and,  like 


it  in  their  development,  poacilily  passed  through  ai  oil -conditions.  The 
smaller  banks  tend  to  be  more  nx  Icbh  conipU'lely  nurrounded  by  surface- 
reefs,  pprb(kj>B  with  land,  in  whatever  part  of  flio  grit'ip  they  lie,  bnt 
the  Inrger  banks  to  the  north  and  sonth  of  the  Ktirdiva  channel  differ 
from  one  another  in  this  same  qnality.  To  the  ndrtb  the  Tiladumati- 
THUadnmaduIn  bank,  87  miles  long  by  11  to  20  broiul,  has,  as  a  whole. 
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ittl.^  semblanoe  to  an  atoll,  ooDaisting  rather  of  a  series  of  isolated  reefs 
>f  x^o  £rreat  size.  Mahlos-Madtila  has  a  more  definite  sequence  of  reefs 
bow^afeords  its  cironmferenoe,  but  there  is  no  real  central  basin,  the  inner 
p9T^  "being  abundantly  stadded  with  surface  reefs,  some  with  land. 
Fa^^Foln  is  mnch  smaller,  and  has  a  nearly  perfect  reef  to  the  east,  but 
mez'^ly  a  series  of  patches  to  the  west.  To  the  south  of  the  channel  all 
the  l^^nks  of  the  east  series  have  more  open  lagoons.     Their  delineatiDg 
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^^^^  become  more  defined  to  the  south,  until  in  Eolumadnlu  is  seen  a 

P^^F^^ctly  typical  atoll,  differing  only  from  the  majority  of  those  found 

^^t^  Pacific  ocean  in  its  greater  size,  being  26  miles  ia  diameter,  and 

^'^^ing  an  area  of  about  430  square  miles.     Along  the  west  row  the 

^'^e  divergence  is  not  quite  so  clear,  Ari  being  to  some  extent  inter- 

f^^ble  between  Mahlos  and  North  Male. 

Another  point  of  dissimilarity  lies  in  the  depths  of  the  banks  being 

u  2 
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greater  1o  the  south  than  to  the  north  of  the  Kardiva  ohannel.  The 
average  depth  on  the  Tiladumati-Miladamadulti  bank  is  23  fathoms, 
Mahlos  25,  and  Fadifolu  25,  while  North  Male  has  29,  South  Male  25, 
Felidu  :.>'J,  Mulaku  32,  and  Eolumaduln  40.  Again,  the  west  line  is 
less  marked,  Ari  having  32  fathoms,  North  Nilandn  32,  and  South 
Nilaudu  the  same.  These  variations  in  depths  may  be  due  to  diverse 
conditions  in  the  past  between  the  two  |>arts;  but,  whereas  on  the 
large  l>anks  the  deepest  parts  are  those  around  which  the  encircling 
reefs  are  most  perfect,  they  would  seem  rather  to  be  contingent  on  the 
greater  perfectness  of  the  atoll  form  to  the  south.  I  have  no  sound- 
ings across  the  Eardiva  channel,  but  from  the  general  contour  it  is 
impossible  to  suppose  that  there  is  any  geographical  separation  between 
these  two  divisions.  Yet  there  would  seem  to  be  a  real  differenoe, 
which  was  probably  due  to  the  diverse  physical  conditions,  currents, 
winds,  temperature,  etc.,  afifecting  the  banks  themselves  during  their 
formation  in  different  degrees. 

The  various  banks,  as  they  exist  at  the  present  day,  may  be 
regarded  as  plateaus,  rising  to  different  depths,  on  the  summits  of 
which  reefs  have  grown  up  to  the  surface.  Again,  these  banks  ascend 
from  a  second  plateau,  which  lies  at  a  still  greater  depth,  this  towering 
directly  from  the  basin  of  the  Indian  ocean.  As  far  as  possible  we 
sounded  this  plateau,  running  three  lines  between  the  two  series  of 
reefs,  and  joining  across  six  of  the  channels  between  the  separate 
banks.  These  showed  that  the  plateau  has  a  general  depth  of  about 
190  fathoms,  increasing  in  the  passages  to  about  240  fathoms.  In  the 
channel  between  the  two  Male  atolls  we  carried  the  line  out  eastwards, 
getting  1030  fathoms  within  2  miles  south-east  of  Hulule  reef.  This  is 
the  Hole  sounding  off  the  central  part  of  the  deep  plateau  which  at  all 
suggests  its  contour-lines,  but  there  are  a  few  other  soundings  north 
and  south,  which  indicate  that  it  is  everywhere  about  the  same.  A 
comparison,  too,  with  other  similar,  better-known  banks  in  the  ocean 
shows  the  strongest  possible  inherent  probability  that  its  rise  is 
extremely  rapid. 

There  are  many  gaps  in  the  soundings,  which  ought  to  be  filled  up, 
but  so  far  as  they  go,  they  indicate  that  the  banks  of  the  Maldives 
arise  on  a  flat  plateau,  situated  at  a  depth  of  about  190  fathoms.  There 
is  no  evidence  from  which  the  origin  of  this  plateau  may  be  in  any 
way  deduced.  It  can  scarcely  have  been  formed  as  such  either  above 
or  below  the  sea.  That  it  is  the  remains  of  a  former  reef-bank  is  almost 
impossible,  since  there  is  in  the  soundings  no  trace  of  deeper  water 
in  the  centre — in  fact,  of  lagoon.  Indeed,  the  depth  gradually  increases 
from  the  centre  outwards  in  every  passage  that  has  been  sounded,  until 
presumably  the  more  rapid  outer  drop  is  reached.  The  bottom  deposits 
give  no  direct  help.  There  was  no  considerable  thickness  of  ooze  of 
any  sort,  a  few  coarse  coral  or  shell  fragments  alone  being  obtained; 
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tho  valve  load  repeatedly  oame  up  emp^,  the  snapper  alone  ginng  an 
oocasionil  eample.  The  bottom,  hence,  miiHt  have  been  extremely  hard, 
saggeating almost  a  curreat-awept  ridge.  Indeed,  it  is  to  current-action 
that  we  muBt  look  for  an  explanation  of  the  origin  of  the  plateau.  It  ia 
quite  unneceaaary  to  repeat  the  evidence  and  viewa  of  Sir  John  Murray  * 
and  Admiral  Sir  W.  Wharton  t  aa  to  the  action  of  marine  ouirents  in 
catting  down  land.  The  depth,  to  which  they  act,  alone  reqnireB  con- 
sideration. Admiral  Wharton  inatanoed  the  remarkably  steeper  fall  at 
80  to  100  fathoma  in  the  contoura  of  land  exposed  to  the  great  oceans 
aa  showing  the  depth  to  which  material  from  the  coasts  can  be  moved. 
If  this  ia  the  depth  in  this  position,  would  it  not  be  much  greater 


where  there  is  only  a  peak,  series  of  peaks,  or  bank  exposed  fully  to 
the  great  oceanic  aa  well  aa  the  tidal  currents  ?  Even  with  a  rough 
direction- indie  ft  tor — a  compasa  with  vane  which  could  be  thrown  out 
of  gear  by  a  messenger — I  was  enabled  to  note  the  directions  of  the 
currents  down  to  130  fathoms  off  Minikoi  and  to  150  fathoms  Ivetween 
the  two  Male  banks.  1  further  got  some  comparative  results  aa  to  the 
rate  of  the  current  with  a  common  riTcr-meter  down  to  00  fathoms. 
It  should  be  easy  for  any  well-equipped  ship  to  study  their  direction, 
rate,  and  depth  anywhere  in  the  ocean.  My  instrumenta  were  poor, 
and  my  results  only  indicate  that  my  supposition  that  the  g;reat 
plateau  of  the  Maldives  was  formed  by  the  cutting  down  and  levelling 
of  land  by  the  oceanic  and  tidal  currents  to  itM  present  depth,  is  not 
unreasonable.  The  land  may  have  been  the  Himalayas  of  a  great  con- 
tinental land  joining  Ceylon  to  Madagascar,  or,  as  Sir  John  Marray 
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Bnggasted  to  me,  a  serieg  of  voloanio  erupted  masees.  What  it  may  be 
U  entirety  a  matter  of  theory,  and  a  ([aestioii  to  wbict  the  geological 
study  of  the  Indian  continent  has  hu  far  yielded  no  clue. 

It  may  be  contended,  and  perhaps  truly,  that  the  separate  bauka  are 
the  reniaiQB  of  some  of  the  peaks  ;  that  Kolamadulu  ur  Male  perhaps 
were  the  sites  of  tnonntaina,  which  were  out  down  '20,  40,  or  even  60 
fathoms  and  then  built  up  by  the  reef-orgnuiama  to  their  present  level. 
This  does  not  seem  to  me  probable,  on  account  of  the  great  regularity 
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uf  the  common  plateau.  Under  ench  circ  am  stances ,  its  oeutral  part 
should  have  a  much  more  definite  basin-like  form,  with  traces  of  the 
central  valley.  The  ohannela  between  the  banks  would  not  necessarily 
but  probably  be  shallower  than  the  central  part  of  the  basin.  There 
are  further  reasons  in  respect  to  the  formation  of  the  lagoons  and  their 
Bubaequent  changes,  which  would  make  such  a  supposition  appear  to 
me  highly  improbable.  Ytt  at  the  same  time  it  is  quite  reasonable  to 
Buppose  that  the  banks  commenced  to  grow  up  before  the  plateau 
*  ftttained  its  present  depth.     The  washing  away   would  naturally  be 
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slower  with  the  deepening  of  any  bank,  but  the  upward  growth  of 
reefs  at  any  points  would  tend  by  providing  obstrnotions  to  accelerate 
it.  The  extremely  hard  bottom,  fonnd  by  onr  soundings,  can  only  be 
explained  on  the  view  that  the  bank  is  still  current-swept.  The  con- 
siderably greater  depth  in  the  channels  as  compared  with  the  centre  of 
the  plateau  must,  I  consider,  be  explained  on  the  same  view.  There  is 
no  means  of  estimating  this  additional  washing  away  since  the  banks 
commenced  to  grow  up,  but  it  may  perhaps  be  safe  to  provisionally 
take  the  lesser  depths  found,  about  160  fathoms,  as  the  depth  of  our 
original  plateau. 

I  conclude,  then,  that  an  almost  flat  plateau  at  a  depth  of  160  fathoms 
was  at  one  time  formed,  and  that  on  this  the  banks  arose  severally. 
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SECT  I  ON  OF  THE  SEAWARD  REEF  OF 

MINI  KOI  ATOLL 

Sfwwing  the  behaviour  of  curr«ntA  on 
striking  an  obstacle  perpendicularly. 
ThebacUw&eh  would  sweep  outwards 
any  masses  lying  loose  on  tKe  reef- 
plaiform  (or  first  slope  30  or  35 
fatbonis)and  so  extend  the  foundations 
of  tbe  Atoll  further  and  further 
seaward . 


So  far  as  sections  have  been  run  off  atolls  in  the  Pacific  and  Indian 
oceans,  there  is  in  all  a  striking  uniformity  in  slope,  a  gradual  fall  to 
something  under  50  fathoms,  succeeded  by  a  steeper  drop  to  about 
150  fathoms.  The  agreement  in  depth  with  our  Maldive  plateau 
suggests  that  this  is  the  depth  to  which  the  currents  have  sufficient 
force  to  cut  down  the  land  and  prevent  the  growth  of  reef-building 
organisms.  Below  this  depth  we  have,  I  believe,  the  volcanic  or 
inorganically  formed  basis  of  our  banks.  This  was,  of  course,  suggested 
in  the  first  place  by  Sir  John  Murray,  and  in  commenting  on  it  Sir 
A.  Geikie  postulated  that  this  depth  "  is  probably  nearly  coincident 
with  the  lower  limits  of  reef-builders."  Neither,  however,  imagined 
depths  approaching  150  fathoms,  but  with  increase  of  knowledge  the 
depth  at  which  reef-builders  may  live  has  gradually  been  further  and 
further  increased.     It  has  been  pointed  out  that  the  reefs  are  formed 
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very  largely  by  oalcareons  algaa  (nullipores),  and  that  reef-corals  feed 
mainly  by  their  oommensal  algse.*  The  limit  in  depth  at  which  theee 
may  live  is  a  physical  question  depending  on  the  power  of  sunlight  to 
penetrate  sea-water.  There  are  no  abriolnte  experiments  which  bear 
directly  on  this  point,  but  the  results  of  dredging  point  to  a  depth  of 
loO  to  200  fathoms  as  the  effective  limit  at  which  the  nullipores  can 
live.  The  reef-corals  do  not  extend  so  deep,  but  other  corals  might 
well  have  been  important  oontributory,  or  indeed  the  chief  agencies  in 
building  up  the  several  banks,  as  Mr.  T.  Y.  Buchanan  has  shown.! 

In  reference  to  this  same  question,  I  may  guard  myself  against  a 
slight,  a  possible  misconception.  When  I  point  to  the  change  from  the 
steep  to  the  more  gradual  slope  of  the  basal  mass,  I  do  not  assume  that 
the  whole  of  the  mountain  below  this  is  absolutely  built  up  of  inorganic- 
ally formed  rock.  When  the  reef  once  reaches  the  surface,  it  spreads 
outwards  on  every  side  like  the  ever-growing  fiEtiry  ring.  The  current 
sweeps  back  from  the  first  slope,  and  drops  any  loose  masses  it  may  find 
over  the  wall  outside.  More  and  more  of  the  bank  or  mountain  reaches 
the  limit  of  depth  of  the  reef-builders,  and  these,  assisted  by  sand  and 
any  masses  from  the  reef  above,  which  they  may  catch,  build  up,  as  it 
were,  course  after  courge,  and  so  thicken  our  wall. 

Beturning  from  the  theory  of  the  formation  of  the  banks  to  the 
actual  changes  taking  place  in  respect  to  their  reefs,  attention  may  be 
called  to  a  few  which  throw  light  on  the  question  of  atoll-formation. 
Each  bank  perhaps  serves  to  illustrate  best  some  particular  poiut,but  so 
far  as  possible  I  shall  draw  my  illustrations  from  the  north  part  of 
Mahlosmadulu.  This  bank  is  divided  by  two  narrow  channels  of  125 
and  110  fathoms  into  three  parts.  Each  part  is  studded  all  over  its 
surface  with  reefs,  some  with  land.  There  are  no  definite  circumscrib- 
ing lines  of  reef,  but  the  areas  of  the  three  banks  are  marked  out  by 
series  of  isolated  patches.  These  on  the  east  and  south  sides  of  the 
whole  bank  are  small  and  usually  crowned  with  land,  while  those  on 
the  west  are  ring-shaped — indeed,  small  atolls  or  faro^  with  relatively 
deep  water  in  the  centre  and  little  or  no  land  on  their  reefs. 

The  iblands  are  formed  either  of  rock  or  sand.  The  latter  is  the 
ordinary  material  which  washes  over  the  reef,  piled  up  by  the  waves. 
It  is  formed  largely  of  coral  and  nullipore  fragments,  with  pelagio 
foraminifera,  broken  shells  of  MoUusca  and  Echinoderma,  leaves  of 
Halimeda  and  similar  algee,  with  small  pieces  of  pumioe  and  a  certain 
quantity  of  drift  organic  material.  The  rock  is  formed  of  corals, 
nullipores,  possibly  Polytrema,  and  sand.  Coral  predominates,  but  is  here 
and  there  overlaid  by  incru»ting  Lithotliamnion  ;  the  sand  merely  fills  in 


•  Vide  "The  Building  of  Atolls,"  by  J.  Stanley  Gardiner,  Proeeedingi  Inter- 
natwnal  Congrew  of  Zoology ^  Ckimbridge,  p.  119  (1898). 

t  **  On  Oceanic  Shoals  disoo?ered  in  the  s.s.  Dacia  in  October,  1883,"  Proceedinge 
oj  BoycU  Society,  Edinburgh,  vol.  xiii.  p.  428  (1885). 
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the  orevicea  and  hollowB.  The  aurfaoe  of  the  rocky  area  U  covered  with 
louse  coral  masaes,  but  when  these  are  removed,  a  layer  of  solid  ooral- 
took  is  reached,  usoally  about  the  high-tide  level. 

The  central  islands  of  Mahlos  are  formed  generally  of  sand,  but  those 
on  the  rim  have  definite  rock  and  sand  areas.  Whatever  part  of  the 
lim-ieUnd  lies  within  -iiiO  yards  of  the  outer,  the  seaward  edge  of  the 
Teef,  is  of  rock,  and  the  rest  of  sand.  There  is  nothing  to  show  clearly 
whether  the  sand  areas  were  built  up  entirely  by  the  waves,  or  partially 
owe  their  origin  to  other  causes;  they  certainly  are  inoreiiaing  in 
extent,  wherever  the  rock  affords  protection  from  the  heaviest  aeas. 
The  rook  is  everywhere  between  tide-marks  washing  away,  partially  by 


solution  and  partially  by  the  wear  and  tear  of  the  waves,  acting  on  it 
when  already  weakened  by  boring  organisms.  The  reefs  to  seaward  of 
the  rim-islands  are,  for  some  distance  from  the  lanil,  sludded  with  masses 
of  the  rook,  which  form  pinnacles  or  negro-beads.  The  softer  parts  of 
the  rocfa  are  naturally  removed  first,  and  the  harder  constituents,  the 
aorala,  remain.  The  latter  can  commonly  be  seen  to  lie  absolutely  in 
the  position  in  which  they  grew.  They  cannot  live  above  the  lower 
limit  of  the  tide,  and  hence  the  rocky  land  must  have  been  formed  by 
aome  alteration  in  level  of  the  original  reefs  in  respect  to  the  sea.  A 
few  pinnacles  stand  up  for  10  feet  above  the  reef-flat,  which  is  at  the 
lower  limit  of  the  tide,  and  Sijine  parts  of  the  rocky  area  of  the  land 
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8  or  4  feet  higher.  Allowing  nothing  for  the  denuding  action  of  rain, 
which  mnst  have  been  far  from  inconsiderable,  a  change  of  level  of  13 
or  1 4  feet  is  proved.  It  is  not  a  great  change,  bnt  it  is  extremely  im- 
portant, as  it  seems  to  extend  not  only  through  the  Maldives,  but  over 
the  whole  Pacific  ocean  as  well.  Indeed,  most  of  the  land  of  coral  reefs 
in  these  regions  is  explicable  only  on  such  a  change  of  leveL  No 
definite  cause  for  this  can  be  assigned.  It  is  not,  I  think,  to  be  found 
by  postulating  an  actual  elevation,  but  rather  by  studying  the  forma- 
tion of  the  neighbouring  land-masses  in  the  past,  which  must  by 
their  attraction  have  profoundly  affected  the  level  of  the  ocean  in 
their  vicinity,  together  with  the  two  polar  and  other  more  complex 
conditions. 

My  next  point  bears  reference  to  the  actual  growth  of  the  reefis.  It 
is  not,  so  far  as  I  am  aware,  disputed  that  an  atoll-reef  in  an  area  of 
stable  equilibrium  ¥rill  grow  outwards,  t.e.  seawards,  on  all  sides.  It 
cannot  be  doubted  that  this  is  what  is  really  happening  on  all  the  rim 
reefs  of  Mahlos  bank.  Masses  are  growing  up  outside  the  edges  of  the 
reefs,  to  be  joined  to  them  by  further  growth.  Hollows  are  filled  in  by 
fragments  and  sand,  and  are  bridged  over  by  nullipore  growths.  To 
some  extent  the  same  is  taking  place  in  the  passages  which  lead  into 
the  interior  of  the  same  bank.  Their  narrowest  points  are  towards  the 
sea,  and  inside  between  the  reef-patches  they  gradually  widen  out  like 
corrals.  This  is  the  case  on  both  the  east  and  west  sides  of  Korth  Mahlos, 
and  points  to  a  tendency  on  behalf  of  the  isolated  ree&  to  consolidate 
into  long,  narrow,  linear  reefs.  With  limited  time,  hands,  and  means, 
and  with  only  small-scale  charts,  it  was  impossible  to  sound  the  pas- 
sages so  as  to  get  any  comparative  results  with  Moresby's  survey.  The 
existence,  however,  of  ten  definite  shoal  patches  ia  the  passages  into 
Mahlos  shows  sufficiently  well  what  is  going  on.  By  dredging,  colonial 
corals,  nullipores,  and  Polytrema  were  brought  up  in  the  passages  alone, 
save  in  the  immediate  proximity  of  reefs.  The  discovery,  too,  of  shoals 
in  many  apparently  well-surveyed  passages  of  other  banks  in  the 
Maldives  leaves  little  doubt  but  that  there  is  an  upward  tendency  of 
growth  around  the  circumference  of  Mahlos  bank  as  well. 

The  inner  or  lagoon  side  of  the  same  rim  reefs  of  Mahlos  bears  a 
striking  contrast  to  the  seaward.  The  consolidating  action  of  nulli- 
pores may  be  practically  neglected,  the  reef  being  formed  mainly  of 
corals.  There  is  no  definite  reef-flat.  The  slope  to  within  5  fathoms 
of  the  general  level  of  the  whole  bank  is  almost  precipitous  and  devoid 
of  sedentary  forms  of  life.  The  lower  5  fathoms  is  more  gentle,  the 
bottom  covered  with  dead  coral  masses,  with  an  ooc€isional  living  colony 
of  DendrophylUa  and  Madrepora,  There  is  nothing  to  indicate  the 
further  broadening  of  the  reefs  by  direct  organic  growth  save  in  a 
few  peculiarly  open  situations.  There  might  conceivably  be  a  broaden^- 
ing  anywhere  by  the  piling  up  of  coral  masses  from  the  reef  above 
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at  the  edge  of  the  eteep,  bat  of  thi§  aotion  we  saw  no  traces.  It  is 
doabtful,  in  the  first  place,  whether  loose  masses  would  rest  at  such 
an  angle  as  found  in  the  steep,  and  oar  dredgings  over  tho  whole 
group  gave  this  view  no  support.  The  dead  ooral  which  was  dredged 
was  geoerally  rotten  from  the  aotion  of  sponges,  algge,  polycha«t«, 
sipunculida,  and  other  boring  organisms,  It  was  neither  coated 
nor  otherwise  protected  by  organisms,  and  seemed,  indeed,  to  be  rapidly 
breaking  down.  Theee  same  characters  were  f'.innd  on  the  lagoon 
aides  of  all  the  reefs  which  can  be  said  t<>  have  a  iagoon,  of  all  the 
larger  banks  of  the  group,  at  the  passages  passing  gradually  into  the 
seaward  aonditions.  They  are  more  marked  in  those  banks  such  as 
SaTadiva,  with  more  perfect  rims.     They  are  well  defined  in  the  maze 


of  reefs  in  the  centre  of  North  Uahlos ;  but  are,  however,  somewhat 
obliterated  off  the  east  rim  reefs,  owing  to  the  washing  over  of  sand 
from  the  land,  and  off  the  west  reofs  are  not  so  marked  as  in  more 
perfect  atolls.  In  Sliladumadulu  they  are  still  less  clear,  and  off  some 
reefs  are  not  found,  the  characters  approaching  those  of  the  seaward 
sides.  There  is  abundant  evidence  in  pinnacles  on  the  reefs,  lines 
of  sand-rock,  fallen  timber,  and  in  the  disappearance  of  islands 
oharted  by  ^loresby.  that  all  land  in  the  interior  of  North  Mahlos  is 
washing  away.  The  reefs  where  conditinna  such  as  shown  above  exist 
mnst,  1  consider,  be  going  as  well,  the  final  result,  together  with  the 
joining  up  of  the  rim  reefs,  being  a  perfect  atoll. 

Together  with  the  washing  away  of  tho  land,  fresh  ctinditions  tend 
to  be  found  on  its  reefs.  The  washing  away  of  the  latter  is  an  extremely 
slow  process,  and  does  not  commence  to  any  important  extent  until  the 
whole  bank  has  begun  to  assume  the  atoll-form.  Even  then,  shuuld 
there  be  a  relatively  small  circulation  of  water  over  the  reefs  of  the 
atoll,  as,  for  instance,  in  Addu,  there  may  be,  on  the  contrary,  no  luss 
in  the  lagoon  reefs,  and  they  may  rather  materially  assist  in  filling  up 
the  lagoon.     On  the  other  hand,  where  the  bank  is  open,  the  conditions 
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may  remain  favourable  for  the  reef-bnilders,  and  the  reefs  may  continue 
to  grow  oatwards  in  a  somewhat  similar  manner  to  the  seaward  reefs 
of  the  rim.  The  washing  away  of  the  land  is,  in  any  oase,  a  mnch 
more  rapid  process  than  that  of  the  reef.  Limbo-Eandu  shows  the 
earliest  stage.  It  was  at  one  time  presumably  a  reef  on  the  Mahlos 
bank,  with  its  summit  awash,  hollowed  out  to  a  depth  of,  at  least,  4 
feet  in  the  centre.  Its  level,  by  the  general  change  through  the  Mal- 
dives, was  raised  at  least  13  or  14  feet.  The  walls  of  the  island  would 
then  have  presented  a  precipitous  slope  to  about  20  fathoms.  The 
land  began  to  be  washed  away,  with  the  result  that  a  flat  30  to  40 
yards  broad  was  formed  round  the  island.  The  reef  too,  doubtless  by 
sb'ght  outward  growth,  assisted  in  forming  this  flat.  This  is  the 
condition  of  the  reef  now,  and  the  flat  off  most  sides  is  well  marked. 
The  erosion  continues,  and  in  the  next  stage  a  sandy  channel  is 
found  to  have  been  cleared  out  within  the  flat  to  a  dej>th  of  3  or 
4  feet,  as  at  Meda,  Gunderudu,  Mudduwari,  and  off  many  of  the 
east  rim-islands.  The  washing  away  would  not,  perhaps,  take  plaoe 
evenly  on  all  sides,  and  the  reef  might  be  further  distant  in  one  plaoe 
than  another.  The  further  the  reef  from  the  land  the  greater  the 
hollowing  out,  with  the  result  that  the  channel  may  be  termed  a 
lagoon.  This  is  seen  in  many  of  the  reefs,  but  it  cannot  usually  be 
traced  to  be  directly  due  to  this  cause.  The  original  island  of  Fns- 
mundu,  however,  may  be  clearly  marked  off  over  the  greater  part  of 
its  reef.  The  western  three-quarters  of  that  island  have  been  com- 
pletely washed  away,  such  land  as  remains  lying  on  the  east  rim  of 
the  reef.  The  former  channel  has  become  a  small  lagoon  with  2  or  3 
fathoms  of  water. 

Almost  in  the  same  stage  is  the  state  found  in  Wahdu,  Eandu- 
Grandu,  and  Wafaro,  where  islands  exist  on  each  end  of  the  reefs,  the 
central  parts  being  hollowed  out  to  form  lagoons.  In  such  oases,  one 
or  both  of  the  ends  of  the  original  islands  being  formed  of  rock,  its  or 
their  erosion  would  be  much  less  rapid.  In  most  of  the  west  reefs  the 
conditions  have  reached  a  further  step,  the  lagoons  being  hollowed  out 
to  a  greater  depth,  and  the  original  islands  being  lost.  They  are, 
hence,  definite  atoll-banks.  A  few  have  pinnacles  of  rock  showing  the 
position  of  the  former  land-masses.  Others  have  sandy  islands,  some  of 
which  were,  perchance,  parts  of  the  original  elevated  land-masses,  but 
give  no  decisive  evidence  as  to  their  formation.  Most  have  no  trace 
left  of  land,  but  the  conditions  which  lead  to  the  formation  of  an  atoll 
by  the  hollowing  out  of  the  reef  are  the  same  whether  that  reef  was 
originally  crowned  with  land  or  not.  The  size  depends  on  the  outward 
gprowth  of  the  reef,  the  hollowing  out  being  proportional  to  this.  The 
conditions  on  the  west  of  Mahlos,  towards  the  interior  of  the  bank, 
cannot  in  the  past  have  been  far  different  to  those  on  the  rim  of  any 
bank  freely  exposed  to  the  sea,  and  must  have  been  always  much  more 
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favourable  than  on  ihe  east,  where  the  bank  is  protected  b;  Milodn- 
madnln  and  FadiMn  banks.  As  the  reefs  inoreased  in  size,  olosing  in 
the  bank,  the  conditions  only  would  approaoh  those  in  the  interior  of  a 
definite  atoll ;  in  efiect  the  erosion  of  the  reefs,  as  sketched  on  Uablos 
liank  at  the  present  day,  wottld  only  begin  to  be  found. 

The  oompariaon  of  the  west  atollons  or  faro  of  north  Mahloe,  as 
ibnnd  by  me,  with  Moresby's  chart  of  16^16  yielded  results  of  consider- 
able interest.  It  showed  that  Dinafaro  and  Wafaro  have  now  definite 
iMsins,  while  the  lagoons  of  all  the  rest  have  increased  both  in  size  and 
<iepth.     The  origioal  charts  of  Moresby  are  of  small  scale,  and  it  is 


lAGOOH   BEACH 


\ 


icnlt  te  appreciate  the  value  of  the  comparison.  The  old  survey 
Lrs  internal  evidence  of  its  having  been  a  most  careful  one,  and  I 
isider  that  the  differences  found  in  1836  and  1899  are  to  a  very 
extent  real.  Even  if  this  be  so  only  to  a  limited  degree,  this  ooro< 
in  alone  yields  absolute  examples  and  proof  of  one  mode  of  forma- 
**'-^~ii  of  atolls  from  small  surface  reefs,  i.e.  by  the  outward  growth  of 
''^  ^ah  reefs  and  the  Bolution  of  their  central  parts. 

Bodu  Faro  exemplifies  one  more  point  of  which  I  have  found  many 

°^^=aer  undoubted  examples,  though  not  in  north  Mahlos.     The  merest 

8  *-^noe  at  Moresby's  chart  shows  that  the  reefs  of  these  western  atollons 

*'*'^  broader  towards  the  sea  and  narrower  towards  the  centre  of  the 

"^nk.     This  at  the  present  day  is  even  more  strikingly  the  case  than 

*'*cwn  by  Moresby;  but,  of  course,  the  difficulty  of  comparison  with  a 

***>all-Bcaie  chart  is  in  tliis  further  intensified.     However,  Bodn    Faro 
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gives  definite  evidence.  Its  depth  now  is  13  fathoms  instead  of  7  or 
8  fathoms.  Moresby's  survey  has  three  soundings — 18,  15,  and  18 
fathoms — close  to  the  east  reef,  which  is  represented  of  considerable 
breadth.  The  depth  of  the  lagoon  being  given,  one  of  the  surveyors 
must  have  entered  across  the  reef;  but  even  the  veriest  tyro,  making 
the  above  soundings,  could  see  the  character  of  the  reef.  It  was  pre- 
sumably, theu,  in  1836  a  broad  surface  reef,  while  in  1899  I  found  it 
to  be  opposite  the  above  soundings,  covered  with  2  to  6  fathoms  of 
water,  and  quite  narrow.  There  is  evidence  here  of  the  lagoon  part 
of  the  reef  washing  away,  the  result  being,  together  with  the  growing 
together  of  the  rim  reefs,  to  form  a'  long  narrow  linear  circumscribing 
reef. 

I  think  that  from  the  above  alone  it  will  be  conceded  that  the 
expedition  has  justified  its  existence.  It  has  shown  that  the  banks  of 
the  Maldives  arise  on  a  common  plateau  at  a  depth  of  about  100  fathoms. 
The  land  has  been  undoubtedly,  by  some  means  or  other,  raised  above 
the  sea,  and  is  now  everywhere  on  the  larger  banks  being  washed 
away.  The  atoll-reefs  are  growing  outwards  on  all  sides,  while  their 
lagoons  are  increasing  in  area,  and  probably  also  in  depth.  The  atolls 
owe  their  existence  to  the  fusion  of  reefs  lying  on  the  circumferences 
of  banks,  together  with  the  washing  away  of  the  reefs  in  the  interiors 
of  the  same  banks  as  their  circumscribing  reefs  became  more  perfect. 
In  general,  the  results  of  the  expedition  are  in  striking  agreement  with 
the  conclusions  drawn  by  Sir  John  Murray  as  to  the  formation  of 
atoll  reefs;  but  I  should  hesitate  to  apply  these  views  to  all  coral- 
reef  areas  in  the  present  state  of  our  knowledge,  to  the  exclusion  of  the 
subsidence  or  any  other  hypothesis. 


Before  the  reading  of  the  paper,  the  Chairman,  Colonel  Sir  T.  H.  Holdich,  Vice- 
President,  said :  In  the  absence  of  the  President,  I  have  the  pleasure  to  tell  you 
that  despatches  have  lately  been  received  from  Captain  Scott  of  the  Discovery, 
These  despatches  are  in  every  way  most  satisfactory,  and  the  gist  of  them,  together 
with  further  information  aboat  the  expedition,  will  be  given  at  the  second  meeting 
in  February.  I  will  not  detain  you  longer,  and  I  will  now  ask  Mr.  Stanley 
Gardiner  to  read  his  paper. 

After  the  reading  of  the  paper,  the  following  discussion  took  place : — 
Admiral  Sir  W.  J.  L.  Wuarton  :  An  intricate  and  complex  subject  like  the 
formation  of  reefs,  which  has  formed  a  subject  of  discussion  for  so  many  years,  can 
only  be  solved,  if  it  ever  can  be  solved,  by  very  hard  and  patient  work.  And  we  may 
congratulate  ourselves,  and  1  hope  I  may  be  allowed  to  congratulate  Mr.  Gardiner, 
on  the  admirable  way  in  which  the  author  has  set  himself  to  this  task.  He  has 
devoted  a  great  deal  of  time,  he  has  risked  his  health,  and  done  a  great  deal  to 
furnish  material  not  only  for  this  night's  discussion,  but  for  many  nights*  discu&sion. 
He  has  set  before  us  in  a  most  admirable  manner  the  conditions  in  the  Maldives, 
and  he  has  given  us  his  own  ideas  on  the  way  in  which  they  were  formed.  I'  do 
not  suppose  any  of  us  will  accept  exactly  his  propositions ;  it  is  too  vast  a  subject 
to  be  summarized,  but  he  is  quite  right  to  have  attempted  to  summarize  it,  because 
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it  forms  a  very  good  subject  of  discussion.  There  is  one  polat  I  think  I  ought  to 
mention.  I  do  not  quite  think  that  Mr.  Gardiner  can  rely  so  implicitly  as  he  does 
upon  the  exact  accuracy  of  the  shape  of  these  little  atollons  in  the  Maldives  as  they 
were  mapped  by  Gaptcdn  Moresby.  If  you  come  to  think  of  it,  this  long  line  of 
islands  extends  for  nearly  500  miles  in  a  double  line  and  over  considerable  width, 
and  was  mspped  during  three  seasons  in  a  small  sailing  vessel,  and  it  is  quite 
impoasible — I  know  what  the  system  of  surveying  of  that  day  was — is  quite  im- 
possible that  the  reefs  could  have  been  more  than  very ,  very  roughly  sketched;  and 
while  not  at  all  disputing  the  evidence  that  he  has  brought  forward  that  some  of 
the  reefs  have  changed  in  their  width  and  in  their  depth,  too  much  weight  must  not 
be  put  upon  that  unless  the  evidence  can  be  very  much  accumulated.  I  should  very 
much  doubt  whether  the  boats  went  into  those  entrances  at  all.  In  a  great  many 
cases  it  is  noted  down  in  the  original  surveys,  '^  depth  given  by  the  natives,*' 
**  depth  reported,'*  and  so  on.  This  has  been  left  out  in  the  published  chart  to 
simplify  matters.  But  when  we  hejir  that  the  depth  is  5  or  6  fathoms  now,  and  it 
was  only  3  or  4  sixty  years  ago,  we  must  take  it  with  a  little  suspicion.  I 
should  like  to  know,  and  Mr.  Gardiner  perhaps  can  tell  us  presently,  whether  any 
of  the  atollons  are  smaller.  I  understood  him  to  say  that  the  majority  of  the 
lagoons  were  wideniog  out,  and  I  should  like  to  know  whether  the  lecturer 
noticed  any  that  were  filling  up.  I  must  confess  it  is  a  little  startling  to  me 
to  find  the  changes  that  Mr.  Gardiner  supposes  to  have  taken  place,  because  they 
are  very  vast ;  they  are  very  large  indeed.  The  changes  in  the  depths  of  some  of  the 
lagoons  there  amount  to  as  much  as  30  or  40  feet.  I  think  Mr.  Gardiner  mentioned 
as  much  as  40  or  50  feet  in  sixty  year^.  That  is  an  enormous  change.  I  refer  to 
the  southern  islands,  where  he  showed  us  the  lagoons  have  been  filled  up  so  mush ; 
and  then  in  the  others  in  some  cases  there  has  been  solution.  I  should  also  like 
to  aek  Mr.  Gardiner  whether  in  any  case  there  are  any  islands  now  on  the  reefs 
where  in  Captain  Moresby*s  chart  there  are  no  islands  marked,  so  as  to  know 
whether  the  evidence  is  all  one  way.  There  is  another  point  Mr.  Gardiner,  in  what 
he  gave  us,  has  not  mentioned ;  it  is  referred  to  in  the  written  paper,  but  he  did 
not  mention  about  the  formation  of  the  atollons,  and  it  is  a  very  remarkable  thing 
about  the  formation  of  these  small  Faros  that  they  are  not  found  anywhere  else  in 
the  world,  except  en  the  western  side  of  the  Maldives  and  a  few  cases  in  the 
Louisade  archipelago.  It  is  a  most  interestiog  subject  for  consideration.  Perhaps 
Sir  John  Murray  will  be  able  to  give  us  some  ideas  on  that  presently.  I  do  not 
know  that  I  shall  keep  the  audience  any  longer  with  my  remarks.  I  only  wish 
again  to  congratulate  Mr.  Gardiner  on  the  vast  amount  of  information  he  has 
collected. 

Sir  John  Murray  :  With  the  general  summary  with  which  the  lecturer  con- 
cluded his  address,  I  have  every  reason  personally  to  be  Eatisfied.  I  entirely  agree 
with  him  in  his  views  as  to  how  the  present  condition  of  affairs  have  been  brought 
about,  and  I  certainly  must  congratulate  the  lecturer  upon  the  excellent  way  in 
which  he  has  placed  his  results  before  this  audience,  and  the  still  more  excellent 
work  he  has  done  in  the  field.  I  do  not  think  anything  could  more  tend  to  place 
this  country  in  the  front  rank  of  scientific  investigation  than  the  sending  out  of 
such  men  as  Mr.  Gardiner  and  his  colleagues,  men  who  have  been  trained  in  the 
work  of  scientific  investigation,  into  the  open  field  to  do  the  work  of  surveyiog.  He 
has  done  it  well,  and  I  am  sure  we  are  all  glad  to  see  him  back  again  in  apparently 
SQch  good  health.  I  still  think  that  the  probabilities  are  altogether  in  favour  of 
that  base  being  of  volcanic  origin.  At  the  present  moment  Mr.  Alexander  Agassiz 
is  working  in  this  group  with  certain  apparatus  which  will  enable  him  to  work  at 
greater  depth  than  Mr.  Gardiner.    If  he  collects  sf  ecimens  of  manganese  in  any 
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form  on  the  steep  slopes  of  these  islaods,  then  I  should  say  that  is  strong  presump- 
tive evidence  that  the  foundations  are  composed  of  volcanic  material.  If,  however, 
he  should  meet  with  some  quartz  glauconite  and  other  like  minerals,  then  I  shall 
say  the  evidence  will  he  entirely  in  favour  of  the  view  Mr.  Oardiner  has  put  forth. 
With  respect  to  the  manner  in  which  these  reefs  grow  up,  I  think  Mr.  Gardiner's 
theory  hy  far  the  most  plausible  according  to  the  present  state  of  our  knowledge, 
and  with  almost  all  he  has  said  I  cordially  agree. 

Lord  Stanmobe  :  My  connection  with  the  Maldives  has  been  a  political,  not  a 
scientific  one,  and  therefore  one  which  is  far  less  interesting  and  far  less  important 
in  this  hall.  But  yet,  as  having  had  to  deal  with  and  settle  various  Maldivian  revo- 
lutions, I  may  perhaps  be  allowed  to  congratulate  Mr.  Gardiner  upon  the  manifest 
thoroughness  of  the  work  which  he  has  done,  and  of  the  value  of  the  results,  and  to 
express  my  own  deep  regret  that  it  was  not  in  the  time  when  I  could  have  bad  the 
opportunity  of  extending  to  him  any  facilities  that  it  was  in  my  power  to  afford 
him  or  to  help  him  on  his  way  in  his  work.  I  am  not  a  scientific  man;  all  that  I 
can  claim  is  that  occasionally  I  look  about  me,  and  I  have  looked  about  me  at  coral 
islands  in  many  parts  of  the  world,  and  though  it  is  not  for  me  to  express  any 
opinion,  and  I  shall  not  express  any  opinion  as  to  their  formation,  this  much  I 
think  I  may  say,  and  I  think  Mr.  Gardiner  will  not  dissent  from  it — that  without 
making  any  theories  on  the  subject,  it  is  necessary  to  take  into  account  the  very 
various  physical  conditions  of  the  different  localities  in  which  these  coral  formations 
are  to  be  found.  I  mean  that  in  some  places  where  you  have  extensive  coral  forma- 
tion you  have  the  most  active  and  violent  volcanic  ^igency  still  in  force,  still  active ; 
in  otherp,  that  action  if  it  ever  existed  is  absolutely  dead,  and  you  cannot  expect,  I 
think,  to  find  exactly  the  same  state  of  things  where  you  have  two  such  totally 
different  conditions  of  physical  existence.  I  dare  say  Sir  John  Murray  knows  quite 
well,  but  I  remember  being  very  much  struck  on  seeing  in  one  of  the  remote 
islands  of  the  Seychelles,  Frigate  island,  a  manifest  coral  reef  forming  a  complete 
lagoon  on  the  top  of  an  igneous  rock  some  200  feet  above  the  level  of  the  sea. 

Sir  John  Murray  :  Quite  common. 

Lord  Stanmobe  :  But  my  object  in  rising  was  not  to  give  a  lecture  on  a  subject 
on  which  I  am  quite  is  competent  to  give  one,  but  to  express  my  sense  of  the  value 
of  Mr.  Gardiner's  work,  and  my  own  hearty  appreciation  of  it. 

Dr.  W.  T.  Blanford  :  I  can  only  add  my  meed  to  that  of  those  who  have 
spoken  of  the  admirable  piece  of  work  that  Mr.  Gardiner  has  effected.  For  a 
great  number  of  years,  all  those  who  take  any  interest  in  oceanography  and  in 
coral  islands  have  been  most  anxious  to  obtain  further  details  about  the  Maldives. 
They  are  in  many  respects  a  singularly  interesting  group  of  atolls,  and  especially 
in  one  point  on  which  considerable  stress  has  been  laid,  and  that  is  the  great  depth 
of  the  lagoons  within  the  atolls.  I  believe  the  case  is  almost  unprecedented  of 
lagoons  being  40  or  60  fathoms  in  depth  in  other  coral  islands.  It  is  possible  thai 
we  should  do  better,  before  expressing  auy  opinion  as  to  the  results,  to  wait  vntil 
these  are  publish^  in  full  detail.  We  are  not  sufficiently  acquainted  with  what 
has  been  done  by  Mr.  Gardiner  from  simply  hearing  the  short  account  that  he  haa 
given  us  this  evening  to  express  a  very  definite  opinion.  But  still  there  are  one  or 
two  points  in  which  I  cannot  quite  agree  with  the  conclusions  formed,  and  I  think 
it  is  only  right  I  should  mention  them.  In  the  first  place,  the  theory  for  which  I 
think  Sir  John  Murray  is  responsible,  of  the  origin  of  lagoons  by  solution,  has  always 
appeared  to  me  one  of  extreme  difficulty.  The  most  important  evidence  in  favour 
of  it  which  has  been  brought  forward  by  Mr.  Gardiner  has  been  shown  by  Sir 
William  Wharton  to  be  open  to  some  little  doubt,  and  I  would  specially  point  oat 
that  the  evidence  is  contradictory,  because  if  some  of  the  atolls  in  the  northern 
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islands  bave  increased  in  depth,  the  atoll  in  the  most  southern  island  appears  to 
have  diminished.  But  that  is  not  the  only  point  about  this  atoll.  I  do  not  know 
whether  it  will  be  within  the  recollection  of  those  who  saw  the  representation  of 
Addu  atoll  upon  the  screen,  that  the  Id  lets  through  which  the  water  enters  are  all 
very  much  shallower  than  the  lagoon.  Now  I  venture  to  suggest  that,  if  the  depth 
of  the  lagoon  is  due  to  solution,  the  deepest  part  ought  to  be  the  inlets. 

Sir  John  Murray  :  Not  at  all. 

Dr.  Blakford:    Surely  water  in  rapid  motion  is  more  effective  than  water 
comparatively  at  rest  ? 

Sir  John  Murray  :  Not  at  all ;  an  inch  of  water  will  only  take  up  the  same 
amount  of  lime. 

Dr.  Blanford  :  In  general,  water  dissolves  more  when  it  is  in  motion. 

Sir  John  Murray  :  A  cubic  inch  of  water  will  take  up  the  same  amount  of  lime 
whether  it  is  at  rest  or  whether  it  is  in  motion. 

Dr.  Blaxford  :  At  any  rate,  a  greater  quantity  of  water  passes  over  the  surface. 
I  must  say  there  appears  to  me  to  be  a  diflSculty  in  this  way.  It  is  certainly  a 
wonderful  thing  if  water  has  dissolved  the  rock  to  30,  40,  or  even  50  fathoms  in 
depth.  Then,  another  part  of  that  theory  of  the  formation  of  the  atolls  which  was 
brought  forward  by  Mr.  Gardiner  also  appears  to  me  to  be  in  need  of  further 
evidence.  Let  the  rock  forming  the  bank  on  whicli  the  Maldives  stand  be  what 
you  please — it  may  be  volcanic,  or  it  may  be  granitic  or  even  sedimentary — I  do 
not  think  we  are  justified  in  believing  that  any  oceanic  current  can  cut  down  a  bank 
to  a  depth  of  200  fathoms.  Formerly  we  were  under  the  impression  that  at  the 
outside  8  or  10  fathoms  was  the  depth  to  which  water  would  cut  down  rock ;  but 
I  believe  it  has  been  shown  that  waves  are  effective  to  a  greater  depth.  Some 
effect  may  be  produced  to  a  depth  of  30  or  40  fathoms,  but  beyond  that  it  is 
very  difficult  to  understand  how  erosion  takes  place.  Erosion  is  produced  by  the 
action  of  solid  particles  moved  by  the  water.  I  would  therefore  suggest  that^ 
instead  of  the  bank  having  been  actually  formed  at  a  depth  of  200  fathoms  below 
the  sea,  it  was  probably  formed  very  much  nearer  the  surface,  and  that  it  has  sunk,, 
producing  precisely  the  conditions  on  which  Darwin's  theory  of  the  formation  of 
coral  islands  proceeds.  Then  I  think  it  is  also  more  than  one  is  fairly  justified  in 
doing  to  suppose  that  the  deep-sea  corals  are  capable  of  building  up  massive  reefs. 
The  great  reef-building  corals  are  only  known  to  exist  near  the  surface.  These 
are  points  of  difficulty.  On  the  other  hand,  I  must  say  it  is  exceedingly  satisfactory 
to  hear  that  Mr.  Gardiner  is  inclined  to  agree  with  those  who  bave  paid  particular 
attention  to  the  geology  of  India,  in  believing  that  there  was  at  one  time  land  union 
between  India  and  South  Africa.  One  point  I  might  mention  is  that  the  only 
high  islands  that  occur  in  connection  with  the  great  line  of  scattered  atolls  which 
appear  to  unite  India  and  Africa  are  the  Seychelles,  which  are  formed  of  gneissic 
rock.  There  is  one  more  point  I  should  like  to  call  attention  to — the  very  interest- 
ing photographs  of  the  natives  of  the  Maldives  that  were  shown  to  us  at  the 
commencement  of  the  lecture.  Some  of  the  faces  appear  to  me  to  have  a  considerable 
resemblance,  so  far  as  one  can  judge  from  the  physiognomy,  to  some  of  the 
aboriginal  hill  tribes  of  India.  It  may  be  remembered  that  Prof.  Huxley,  I  think,^ 
pointed  out  the  extraordinary  similarity  between  some  of  these  people  and  the 
aborigines  in  Australia.  It  is  by  no  means  impossible  that  the  same  race  may  be^ 
found  amongst  the  primitive  inhabitants  of  the  Maldives.  I  can  only  say,  in  con- 
cluaion,  that  I  listened  with  a  great  deal  of  pleasure  to  the  most  instructive  lecture 
Mr.  Gardiner  has  given  us. 

Mr.  Gardiner  :  I  should  like  to  thank  the  various  speakers  for  the  very  kind 
words  in  wkioh  they  have  referred  to  my  paper.    I  would  in  particular  express  my 

X  2 
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gratitude  to  the  first  two  speakers.  Admiral  Wharton  and  Sir  John  Murray,  for 
their  great  kindDess  to  me  and  for  the  practical  assistance  and  advice  that  they  gave 
me  in  drawing  up  the  route  of  this  expedition.  I  would  also  like  to  express  my 
indebtedness  to  Sir  Edward  Walker  for  his  kindness  to  me  when  he  was  acting- 
governor  of  Ceylon.  I  do  not  think  that  there  are  many  points  that  it  is  necessary 
for  me  to  refer  to.  With  regard  to  Admiral  Wharton's  question  of  the  reliance 
placed  on  Moresby's  chart,  I  showed  the  changes  compared  with  Moresby ^s  charts, 
but  I  do  not  personally  belioFe  in  such  very  great  changes  as  one  saw  there. 
I  believe,  however,  there  has  been  change.  I  consider  that  it  is  impossible  for 
Moresby  to  have  made  such  great  errors  as  would  be  required,  were  there  not  really 
Romc  change)  in  the  direction  of  the  clearing  out  of  the  lagoons  of  the  faro  to  the 
west  of  Mahlos  atoll.  There  is  the  same  change  right  throughout  the  lagoons.  I 
have  not  found  a  single  lagoon  of  any  faro  that  seems  to  be  filling  up.  I  quite 
agree  with  Dr.  Blanford  in  saying  that  the  full  account  of  the  group  is  really  re- 
quired before  discussing  the  subject  of  this  paper.  I  hope  that  it  will  be  published 
shortly.  With  regard  to  Dr.  Blanford's  reference  to  the  solution  in  lagoons,  Dr. 
Blanford  has,  I  believe,  asked  one  particular  question  which  also  bears  reference  to 
his  remarks  to-night.  Why  it  is  that  some  of  the  reefs  wash  away  and  some  reefs 
do  not  ?  Why  it  is  that  the  outer  reefs  of  the  atolls  are  not  dissolved,  and  that 
the  reefs  in  the  lagoons  are  dissolved  ?  I  might  point  out  to  Dr.  Blanford  that 
where  the  water  is  in  motion  the  basal  reef  is  protected  by  growing  organisms. 
According  to  my  observation,  solution  cannot  take  place  through  these  growing 
organisms,  and  it  is  for  that  reason  that  I  consider  that  the  passages  of  lagoons  are 
not  being  deepened,  that  there  is  no  solution  practically  going  on  in  the  passages 
into  the  lagoon  banks,  and  that  there  is  no  noticeable  solvent  action  on  the  seaward 
sides  of  the  encircling  reefs  of  atolls. 

Dr.  Blakford  :  My  remark  applied  to  the  inlets. 

Mr.  Gardiner:  The  bottom  of  any  passage  is  covered  with  living  organismsy 
so  that  it  would  apply  to  that  equally  with  the  outer  reefs.  Where  the  water  is  in 
motion  the  organisms  dwell.  With  reference  to  the  efftct  of  currents,  we  managed 
to  take  the  direction  of  the  great  monsoon  currents  by  means  of  an  indicator,  a 
compass  which  could  be  thrown  out  of  gear  by  means  of  a  messenger.  We 
^lanaged  with  this  to  record  the  direction  of  currents  down  to  150  fathoms.  The 
surface  current  was  in  places  travelling  in  one  direction,  the  under  currents  were 
running  in  the  opposite  direction,  yet  time  after  time  the  compass  came  up  showing 
always  the  same  direction  at  any  particular  depth.  It  seems,  then,  with  a  rough 
direction-iodicitor  one  can  measure  down  to  150  fathoms,  and  I  think  the  currents 
may  well  extend  to  a  much  greater  depth.  I  should  point  out,  too,  that  in  Mr. 
Buchanan*s  observations  near  the  Canary  islands,  the  effect  of  the  currents  was 
noticeable  down  to  1200  feet.  With  regard  to  the  building  up  of  reefs,  I  would 
also  refer  to  Mr.  Buchanan's  account  of  numerons  shoal-patches  in  the  Atlantic 
ocean.  .  Some  of  these  are  within  50  fathoms  of  the  surface,  and  Mr.  Buchanan 
laid  particular  stress  on  the  fact  that  they  must  have  been  formed  entirely  by 
means  of  the  deep-sea  corals.  Now,  in  reference  to  these  same  corals,  I  quite  agree 
with  Sir  John  Murray  that  on  the  face  of  a  reef  is  the  most  vigorous  coral  growth ; 
but  so- far  as  corals  are  concerned,  most,  practically  all  those  which  may  be  called 
reef-builders,  I  believe  obtain  their  food  by  means  of  their  algas,  and  that  on 
the  face  of  the  reef  there  is  the  more  vigorous  growth  because  the  motion  of  the 
water  brings  fresh  carbonic  acid  gas  to  them  continually.  Of  coiurse  this  is  a 
question  which  is  entirely  subjudice,  acd  I  have  not  made  enough  observations  to 
speak  definitely  on  it ;  I  only  say  what  my  belief  i«,  and  that  my  experience  differs 
rather  from  his.    I  may  refer  for  an  instant  to  the  natives  of  the  group.    What 


THE  IMPORTANCE  OF  GEOGRAPHY  IN  EDUCATION.        301 

raco  they  roughly  belong  to  seems  to  be  a  very  mixed  question.  I  know  nothing 
about  their  measurements  myself,  but  I  am  informed  that  they  seem  to  differ 
practically  from  any  race  at  all  that  Mr.  Duckworth  has  had  anything  to  do 
with.  They  are  a  very  intelligent  people,  an  extremely  quiet  peDple,  and  I  may 
mention  that  there  is  one  name  which  is  particularly  well  known  throughout  the 
Maldives — that  of  the  third  speaker  who  spoke  to-night,  Lord  Stanmore,  who  was 
then  known  as  Sir  Arthur  Gordon.  They  continually  asked  me  about  him.  In 
conclusion,  I  would  thank  you  all,  Mr.  President,  and  ladies  and  gentlemen,  for 
your  kindness  to  me. 

The  Chairman  :  I  fear  that  no  words  of  mine  could  add  much  to  the  interest 
of  the  discussion  this  evening.  Mr.  Gardiner  has  taken  us  into  regions  which  are 
probably  as  unfamiliar  to  most  of  you  as  they  are  to  me,  but  you  will  agree  that 
he  has  given  us  a  most  intereEting  and  graphic  description,  not  only  of  the  conditions 
of  life  in  those  islands  as  they  are  at  present,  but  he  has  given  us  some  short 
insight  also  into  the  life-history  of  the  islands  themselves,  their  construction,  and 
their  disappearance.  I  am  sure  you  will  wish  me  to  convey  for  you  the  hearty 
thanks  of  the  meeting  to  Mr.  Gardiner  for  his  paper. 
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By  the  Right  Hon.  JAMES  BRYCE,    M.P. 

Whkn  my  friend  the  chairman  asked  me  to  give  you  an  address,  I  felt 
some  diffidence  in  doing  so,  because  I  know  that  members  of  the  Geo- 
grapliical  Association  are  themselves  persons  for  the  most  part  possessing 
a  practical  acquaintance  with  the  subject  much  greater  than  I  could 
lay  claim  to,  and  I  always  feel  that  it  is  dangerous  for  an  amateur  to 
give  an  address  to  specialists.  I  consented,  however,  chiefly  because 
the  occasion  gave  me  an  opportunity  of  expressing  the  very  warm 
interest  which  I  feel  in  the  work  of  your  association,  and  my  hearty 
sympathy  with  it.  Nothing  has  been  more  wanted  for  a  long  time 
than  that  an  association  of  this  kind  should  exist  for  pressing  upon  the 
public  a  knowledge  of  what  its  real  interests  in  geographical  teaching 
are,  and  for  that  reason  I  very  gladly  consented  to  say  what  I  had  to  say 
to  you.  I  cannot  hope  to  say  anything  novel  to  those  who  are  familiar 
with  the  subject,  but  I  may  perhaps  attempt  to  lay  before  you  a  few 
considerations  which  bear  upon  its  wider  aspects,  and  which  are  chiefly 
suggested  by  observations  that  have  occurred  to  me  in  the  course  of 
travel  in  different  parts  of  the  world. 

The  place  of  geography  in  education  may  be  considered  under  three 
aspects,  and  I  will  distinguish  those  three  aspects  by  the  shortest 
phrases  I  can  find.  Geography  in  one  aspect  or  sense  is  the  gateway 
to  the  physical  sciences ;  in  the  second  aspect  it  is  the  key  to  history  ; 
and  in  the  third  it  is  the  basis  of  commerce.     These  three  aspects  in 
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which  it  may  be  regarded  correspond  to  the  different  parts  of  school, 
college,  and  university  work,  and  they  have  to  be  carried  out  and 
conducted  to  some  considerable  extent  by  a  different  part  of  the  educa- 
tional staff  of  a  school  or  college  or  university,  and  yet  each  of  the  three 
has  very  important  relations  to  each  of  the  others.  This  is  especially 
true  with  regard  to  the  first  two,  and  yet  the  third  is  also  in  intimate 
relations  to  the  two  former.  He  who  wishes  to  understand  geography 
in  any  one  of  these  three  aspects  ought  to  know  something  about  it  in 
the  other  two  aspects ;  and  he  will  find  what  he  knows  about  it  in  any 
one  of  the  aspects,  of  which  the  first  is  after  all  the  most  fundamental, 
will  help  him  to  comprehend  and  to  apply  his  knowledge  in  the 
other  two. 

Let  me  begin  with  geography  as  what  I  have  called  the  gateway  of 
science.  We  may  say  that  man  touches  nature,  the  external  world  of 
nature,  in  two  points.  First  of  all  he  touches  it  through  the  constitu- 
tion of  his  own  physical  body.  As  possessing  a  body,  he  is  himself  part 
of  nature,  and  he  comes  into  relations  with  it  through  that  body.  The 
study  of  these  relations  belong  to  the  sciences  which  we  call  physiology 
and  biology.  Then  he  also  touches  it  in  another  way.  He  touches  it 
through  the  external  world,  the  phenomena  of  which  he  learns  through 
his  senses  and  in  which  he  is  placed  to  do  his  work.  Geography  may  be 
described  as  being  the  general  science  of  the  Earth,  perhaps  I  ought  to 
say,  of  the  Earth  as  a  part  of  and  affected  by  other  parts  of  the  material 
universe,  but  in  the  first  instance,  and  for  our  more  immediate  purpose, 
of  the  Earth  which  we  inhabit.  Geography  is  the  science  which  takes 
for  its  province  the  describing  to  us  everything  that  relates  to  the 
Earth. 

All  branches  of  knowledge  which  have  anything  to  tell  us  about 
the  Earth  more  or  less  hinge  into  or  are  connected  with  geography,  or 
you  may,  if  you  like,  say  they  diverge  from  it  as  specialized  departments 
of  that  general  knowledge  which  it  presents  in  its  connection  with  the 
whole.  For  instance,  geography  takes  account  of  the  solid  crust  of  the 
Earth.  The  solid  crust  of  the  Earth  is  the  special  subject  of  three 
sciences,  geology,  mineralogy,  and  palaeontology,  which  therefore  diverge 
from  geography  as  being  specialized  branches  of  the  science  which  it 
presents  in  a  general  way.  Then  you  have  a  second  divergent  branch 
in  meteorology  and  oceanology,  dealing  with  the  phenomena  of  the  air 
and  vapour  and  the  closely  cognate  phenomena  of  the  great  masses  of 
condensed  vapour  which  exist  on  the  surface  of  the  Earth  in  the  form 
of  oceans.  A  third  branch  is  that  represented  by  the  sciences  of  botany 
and  zoology,  describing  the  living  creatures  which  find  their  home  and 
their  sustenance  on  the  Earth.  A  fourth,  a  little  more  remote,  consists 
of  the  sciences  of  physics  and  chemistry,  which  again  deal  with  the 
constituents  of  the  globe  and  of  the  forces  which  move  them ;  the  forces 
which  you  see  in  operation  on  the  Earth  belong  to  the  science  of  physics. 
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and  the  study  of  the  oonBtituent  elements  of  the  Earth,  the  methods  by 

which  they  are  analyzed,  and  the  combinations  which  they  form  belong 

to  the  science  of  chemistry.     Even  astronomy,  although  it  carries  us 

beyond  the  limits  of  our  terrestrial  globe,  is  really  closely  connected 

Tvdth  the  science  of  the  Earth  inasmuch  as  many  terrestrial  phenomena 

are  sensibly  affected  by  the  phenomena  which  lie  beyond  the  globe,  and 

cannot  be  understood  without  a  comprehension  of  astronomy. 

The  whole  of  this  great  group  of  physical  sciences,  each  of  them 

r^— divided  and  specialized  into  numerous   branches  and  departments, 

^f>:xrings  from  geography  as  the  centre   of  the  group.     Physical  geo- 

gx'^phy  in  particular  shows  the  relation  which  each  of  these  branches 

o^  science  bears  to  the  others,  and  the  way  in  which  all  taken  together 

^^-"ve  an  influence  upon  the  life  and  development  of  man.    One  may 

^S'ure  the  thing  by  saying  that  geography  is  a  sort  of  great  central 

^^^1,  from  which  there  open  out  numerous  doors  leading  into  apartments, 

^^csh  of  these  being  dedicated  to  some  particular  one  of  the  sciences 

^^b.ich  are  connected  with  the  Earth  and  its  phenomena.      All  the 

^F^^Lrtments  find  their  meeting-point,  their  point  of  convergence,  the 

pl^^^je  through  which  the  student  must  pass  from  the  one  to  the  other, 

^^    'the  science  of  geography  which  stands  in  relation  to  them  all  alike 

\^^*^  almost  alike).     Therefore  in  this  sense  you  may  say  that  geography 

^^^>xstitutes  the  approach  to  all  the  physical  sciences.     It  is  .the  science 

^*xich  brings  them  ail   into  correlation  with  one  another;   it  is  the 

w^^^nce  through  which  you  can  best  observe  the  action  of  each  of  them 

^P<in  the  life  of  man.     Thus  it  holds  a  highly  significant  place  in 

^'tication.     Students  who  are  going  to  devote  their  attention  mainly 

^^    the  physical  sciences  find  geography  a  starting-point ;  it  indicates 

^"©  relations  of  the  sciences  to  one  another,  for  all  are  connected  with 

^"^^  external  nature  in  the  midst  of  which  we  stand. 

Students  who  are  not  going  to  devote  their  attention  to  the  natural 
*^*ences,  but  to  what  are  called  the  human  subjects — literature,  history, 
f ^^^ology,  economics,  and  so  forth — again  find  in  geography  the  point 
^^  ^hich  these  subjects  have  their  contact  with  the  physical  sciences. 
^'  ^nch  students  are  given  at  the  starting  of  their  career  a  due  com- 
P^'^iension  of  the  numerous  bearings  and  relations  which  geography 
"•^  to  all  the  other  sciences  that  deal  with  physical  phenomena,  they 
'•'^  better  able  to  specialize  in  those  special  human  branches  of  study 
^^ch  they  intend  to  pursue,  having  gathered  the  relation  which  they 
^*>  through  geography,  bear  to  physical  science. 

This  is  the  first  point  in  which  I  venture  to  think  you  may  claim 

^^^  your  science  an  exceedingly  important  part  in  the  general  scheme 

^^  education.     It  gives  the  student  a  proper  conception  of  the  relation 

^^^  the  sciences  of  nature  to  the  sciences  of  man,  and  it  shows  how  the 

^^fierent  sciences  of  nature  are  related  to  one  another. 

Further,  geography,  and  more  particularly  physical  geography,  upon 
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its  practical  side,  beoomes  of  the  greatest  value  as  a  training  in  the 
art  of  observation.  Physical  geography,  like  other  kinds  of  geography, 
used  to  be  taught  mainly  out  of  books,  and  the  pupil  was  allowed  te 
have  very  slight  contact  with  facts  which  he  can  see  for  himself. 
1  lappily  all  that  has  been  changed,  and  I  am  glad  to  know  that  now  in 
this  country,  as  has  for  some  time  past  been  the  case  in  Grermany,  it  is 
thoroughly  realized  by  all  progressive  teachers  that  geography  must 
be  made  as  much  as  possible  an  experimental  science — experimental  in 
this  sense,  that  the  pupils'  minds  must  be  brought  into  contact  with 
facts,  and  not  words,  that  they  must  be  taught  to  connect  what  they 
read  and  what  they  hear  from  their  teachers  with  the  actual  facts  they 
are  trained  to  observe  for  themselves.  All  competent  teachers  of 
.geography  have  now  begun  to  feel  that  they  ought  to  start  out  by 
giving  the  scholar  a  direct  personal  knowledge,  and  not  a  mere  book 
knowledge,  of  the  meaning  of  geographical  terms  and  the  elementary 
data  of  physical  geography;  that  he  ought  to  be  taken  round  the 
place  in  which  he  lives;  that  he  ought  to  be  shown  hills,  or  moun- 
tains, if  he  is  fortunate  enough  to  have  mountains  in  his  neighbour- 
hood, and  notice  the  rocks  they  are  made  of;  that  he  ought  to 
be  taught  to  observe  the  course  of  rivers  and  brooks ;  that  he  ought 
to  be  led  to  study  the  inclinations  of  hills  and  the  structure  and 
features  of  an  undulating  country,  or  of  plateaus,  or  of  riverine 
plains ;  that  he  ought  to  be  taught  to  observe  the  trees  and  the  vege- 
tation generally  which  appertain  to  particular  kinds  of  soil,  or  to 
particular  exposures ;  and  to  keep  his  eyes  open  and  his  memory  alert 
to  watch  the  winds  and  the  rainfall,  and  to  acquire  a  knowledge  of 
the  climate  of  the  region  in  which  he  lives.  All  these  things,  about 
which  he  reads  in  his  text-books  of  physical  geography,  ought  to  be 
made  real  and  vital  and  full  of  meaning  to  him,  by  being  connected  w^ith 
the  actual  facts,  which  he  can  note  and  remember  when  they  are  shown 
him,  but  which  he  probably  will  not  notice  unless  they  are  pointed  out 
to  him.  He  lives  among  them,  but  he  may  never  observe  them  (unless 
he  is  an  exceptional  boy)  until  his  attention  is  called  to  them.  Physical 
geography,  communicated  in  that  way  by  an  active-minded  and  intelli- 
gent teacher,  becomes  one  of  the  best  possible  of  trainings  in  the  art  of 
observation,  an  art  which  might  appear  easy  and  natural,  but  which  in 
reality  requires  a  good  deal  of  training,  because  no  one  knows,  until  some 
incident  calls  his  attention  to  it,  how  many  of  the  phenomena  among 
which  he  moves  he  has  failed  to  observe. 

Thirdly,  from  observation  the  study  of  geography  passes  into  the 
stage  of  reflection  and  combination,  that  is  to  say,  these  phenomena 
which  have  been  made  real  to  the  pupil  by  his  being  taught  to  observe 
them,  have  to  be  suggested  to  him  as  subjects  for  inquiry  and  brought 
into  a  casual  relation  with  one  another  in  order  that  he  may  ask  himself. 
What  has  been  the  source  of  these  facts  I  see  in  external  nature,  and  how 
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are  they  connected  with  one  another  ?  He  mnst  be  taught,  whenever 
he  is  shown  a  fact  in  physical  geography,  to  inquire  into  the  cause,  and 
whenever  there  are  two  facts,  to  ask  what  relatioo,  if  any,  there  is 
T3etween  them.  What  connection,  for  instance,  is  there  between  the 
inclination  of  the  hills,  whether  gentle  or  steep,  in  a  mountainous 
district  and  the  character  of  the  rooks  and  amount  of  rainfall  in  that 
district?  What  connection  is  there  between  the  growth  of  trees  and 
the  rainfall  and  the  prevalent  winds  ?  In  that  way  physical  geography 
will  teach  the  pupil  to  acquire  the  habit  of  looking  at  a  region  as  a 
whole,  so  that  when  there  is  any  district  which  he  has  got  to  know  by 
his  own  observation,  he  will  begin  to  reflect  and  seek  to  discover  what 
have  been  the  physical  causes  which  have  gone  to  make  this  district 
what  it  is,  and  what  relation  exists  between  those  various  causes. 

It  is  extraordinary  how  little  most  of  us  will  observe  of  these 
matters  if  we  are  left  to  ourselves.  Ask  yourselves  how  many  people 
among  your  acquaintance  there  are  who  have  any  intelligent  knowledge 
of  the  weather,  that  is  to  say,  who  are  in  the  habit  of  observing  the 
direction  from  which  winds  come,  and  the  phenomena  of  (he  sky  which 
indicate  fair  weather  or  dull  weather  or  rain  respectively  ?  You  will  find, 
I  think,  they  are  extremely  few.  It  is  a  rare  thing  to  meet  even  a  man 
living  in  the  country  who  has  made  an  intelligent  study  of  the  weather 
and  who  constantly  observes  the  winds,  who  knows  from  what  kind  of 
wind  and  from  what  aspects  of  the  sky  certain  weather  may  or  may  not 
be  expected.  Of  course  we  all  know  that  the  predictions  of  the  best 
weather  prophets,  even  aided  by  barometers  and  reports  from  outlying 
signal  stations,  are  uncertain.  But,  at  the  same  time,  there  is  a  great 
difference  between  the  man  who  can  make  a  tolerable  forecast  of  what 
sort  of  weather  may  be  looked  for  on  an  afternoon  fixed  for  a  picnic, 
and  the  man  who  has  no  data  at  all  for  an  opinion,  but  thinks,  as  so 
many  people  do,  that  it  is  going  to  be  fine  at  3  p.m.,  because  the  sun  is 
shining  at  9  o'clock  in  the  morning.  In  the  same  way,  it  is  odd  how 
very  few  people  there  are  who  notice  the  vegetation  of  the  district  in 
which  they  dwell.  One  is  often  surprised  to  find  how  few  persons 
among  those  who  are  in  a  general  way  observant  and  intelligent,  have 
noticed  that  particular  trees  and  particular  plants  and  flowers  grow 
upon  particular  kinds  of  soil,  or  under  particular  physical  conditions. 
If  you  were  to  ask,  for  instance,  one  of  your  ordinary  intelligent  friends 
who  live  in  the  country  if  he  could  tell  what  plants  are  characteristic  ot 
chalk  soils,  or  what  kind  of  soil  it  is  that  any  particular  tree — let  us  say 
a  fir  or  a  beech — prefers,  you  would  be  surprised  to  find  how  few  there 
are  who  could  give  you  an  intelligent  and  correct  answer  to  such  a 
question.  Yet  observation  of  this  kind  does  not  require  any  special 
botanical  knowledge.  There  are  persons  who  do  not  possess  that 
special  botanical  knowledge,  but  could  give  those  answers,  but  they  are 
comparatively  few.     That  is  a  third  advantage,  which  I  claim  for  the 
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study  of  geography  as  a  gateway  to  science,  that  it  may  be  made  an 
admirable  training,  not  only  in  observation,  but  also  in  reflection  upon 
the  phenomena  lying  all  round  us  in  external  nature  which  we  know 
from  an  observation  that  is  within  most  people's  reach. 

Fourthly,  the  study  of  geography  in  this  way  adds  immeasurably 
to  the  pleasure  of  travel.  We  all  of  us  enjoy  in  increasing  measure  at 
the  present  time  opportunities  of  travel  by  land  and  sea,  and,  for  one 
person  who  crossed  the  Atlantic  from  the  continent  of  Europe  to  the 
continent  of  America  fifty  years  ago,  I  suppose  there  are  at  least  twenty 
or  thirty  who  cross  now,  while  for  one  person  who  crossed  the  channel 
to  France  fifty  years  ago,  there  are  a  hundred  now.  How  few  people 
use  adequately  the  opportunities  for  the  observation  of  physioal 
phenomena,  or  indeed  for  observation  of  any  kind  which  travel  gives, 
or  who  possess  the  amount  of  knowledge  required  to  enable  them  to 
observe  properly  and  to  get  the  full  enjoyment  which  travel  is  capable 
of  yielding.  There  is  no  greater  pleasure  to  be  derived  from  travel  than 
that  of  learning  something  about  the  country  one  is  visiting.  You 
cannot  properly  understand  a  country  unless  you  have  a  knowledge  of 
the  fundamental  facts  of  its  physical  geography,  and  have  formed  the 
habit  of  observing  them.  Without  this,  you  cannot  form  a  trae 
conception  of  a  country  as  a  whole.  Sometimes  I  have  fancied  it 
would  be  worth  while  to  try  and  provide  at  one  of  our  universities 
eome  systematic  instruction  in  the  kinds  of  knowledge  and  skill  in 
observation  which  come  chiefly  into  play  in  travel.  There  was  a  book 
written  some  thirty  or  forty  years  ago  by  a  distinguished  friend  of 
yours  and  mine,  Mr.  Chairman,  I  mean  Francis  Galton,  called  '  The 
Art  of  Travel  in  Wild  Countries,'  which  describes  a  great  number  of 
devices  which  the  traveller  will  find  useful  in  dealing  with  savage  men 
and  overcoming  difficulties  of  wild  nature.  There  is  also  another  and 
very  useful  book  of  a  similar  kind  called  '  Hints  to  Travellers,'  whioh 
has  appeared  since  and  gone  through  several  editions.  But  perhaps 
there  is  still  room  for  a  book  more  comprehensive  than  either  of  these, 
and  less  scientific  than  the  latter,  more  on  the  level  of  the  unscientific 
mind,  taking  in  some  matters  which  do  not  belong  to  physical  science  at 
all.  Such  a  book  might  suggest  to  travellers  or  tourists  how  to  observe 
the  relation  of  the  rocks  to  the  scenery,  what  the  relation  of  the  rocks  is  to 
the  vegetation,  what  the  relation  of  the  climate  to  the  vegetation,  and  how 
to  estimate  the  productive  capacity  of  a  country,  how  to  learn  something 
about  its  races,  about  its  antiquities,  about  its  economic  conditions,  and 
about  its  languages  or  dialects.  When  one  takes  a  long  ocean  voyage, 
one  is  surprised  to  find  how  small  a  number  of  persons  there  are  on 
board  who  know  anything  of  trade  winds  or  monsoons  or  ooean 
currents,  other  than  the  now  familiar,  yet  often  not  very  well  understood. 
Gulf  Stream.  Yet  how  much  such  a  knowledge  adds  to  the  pleasure  of 
travel.     Such  a  book  might  be  elementary  enough  to  be  fit  for  persons 
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po^^essing  no  special  mastery  either  of  science  or  of  history.  It  would 
not^  replace  either  of  the  books  I  have  referred  to,  but  it  might  be  useful 
to    ^  somewhat  wider  public. 

I  now  come  to  the  second  of  the  three  aspects  of  geographical  science 
- — "fco  geography  regarded  as  the  key  to  history.     The  conception  of  that 
reT cation  has  now  become  so  familiar  an  idea  that  it  is  not  necessary  to 
go    onto  it  in  any  detail.     Everybody  has  come  to  realize  the  important 
p&x^t  which  physical  environment  plays  in  the  development  of  mankind, 
not;  only  of  mankind  as  a  whole,  but  of  every  particular  race  of  man- 
kind, of  every  nation,  and  of  every  state.     You  have  books  like  the 
nB^^  'Universal  History,'  by  Dr.  Helmolt,  which  devote  themselves 
to  -treating  history  from  this  point  of  view,  and  showing  how  it  may  be 
regarded  as  being  the  outcome  of  the  physical  environment  in  which 
inc^n  as  a  whole,  and  the  dififerent  races  and  communities  of  man,  have 
found  themselves  placed.     This  Way  of   looking  at  history  has  only 
recently  become  common,  and  the  fact  is  remarkable  when  one  considers 
th&t  the  influence  of  nature  upon  man  must  have  been  present  to  the 
minds  of  reflective  men  from  remote  times.     One  finds  isolated  remarks 
on  -the  subject  even  in  the  ancient  philosophers  and  historians,  so  it  is  a 
little  surprising  that  it  is  only  quite  recently,  to  the  best  of  my  recollec- 
^^xi,  that  historians  have  begun  to  treat  the  physical  phenomena  of 
a  Country  seriously  and  systematically  as  a  very  important  element  in 
^^   development  of  that  country.     Now,  speaking  from  recollection,  I 
thixxk  that  Gibbon,  for  instance,  makes  few  and  scanty  references  to  the 
Physical  phenomena  of  the  regions  over  which  his  splendid  survey  of 
the  passage  from  the  Old  World  to  the  New  led  him.     If  one  takes  a 
•till  more  brilliant  ornament  of  the  eighteenth  century,  Montesquieu, 
one  of  the  most  fertile  and  ingeoious  minds  that  ever  approached  histori 
^^    inquiries,  even  he  makes  comparatively  slight  use  of  the  relations 
^^  xxature  to  man.   You  will,  of  course,  in  these  and  other  great  writers, 
^4  occasional  remarks  which  show  that  the  relation  was  not  absent 
frotki  their  minds,  but  they  do  not  seem  to  have  grasped  it  as  a  whole 
"^  Presented  it  with  anything  like  the  completeness  with  which  a  modem 
Philosopher  or  historian  would  think  it  necessary,  to  explain  the  influ- 
fino^  on  man  of  his  physical  environment.     One  younger  contemporary 
^^  Qibbon  occurs  to  me  who  had  ideas  on  the  subject.     I  mean  the 
^''^'V'oller,  Volney.    In  his  book  about  America,  which  he  visited  shortly 
•^^^r  the  revolutionary  war,  he  has  made  several  rather  striking  remarks, 
"^t^ich  show  that  ideas  of  this  kind  were   beginning  to  make  their 
^^^.    No  doubt  there  are  many  other  thinkers  in  whose  works  you 
^^^ll  find  indications  of  this  way  of  looking  at  history ;   but  it  has 
"^^H  reserved  for  our  own  time  to  realize  the  extreme  importance  which 
environment  possesses  as  an  historical  factorf    And  yet,  after  all,  there 
"^^  Herodotus.     Herodotus,  more  than  twenty-three  centuries  ago,  was 
equally  an  historian  and  a  geographer,  although  he  did  not  bring  the 
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two  things  into  regular  scientific  connection,  but  any  one  can  see  that 
he  was  equally  interested  in  both,  and  he  was  jnst  as  anxious  to  desoribe 
the  physical  conditions  of  the  country  as  to  give  an  account  of  its 
history  and  people. 

We  are  now  all  agreed  that  geography  is  the  foundation  of  history, 
andj  that  the  historian  must  know  geography.  It  is  perhaps  not 
equally  necessary  that  the  geographer  should  know  history.  At  the 
same  time  a  geographer  may  gain  a  great  deal  by  knowing  some- 
thing of  history,  and  some  branches  of  his  subject  will  remain  incom- 
plete unless  he  possesses  that  knowledge.  Without  pursuing  the 
subject  into  detail,  it  may  serve  to  illustrate  the  proposition  that 
geography  is  the  key  to  history  if  I  mention  some  branches  of 
history  upon  which  geography  pours  a  direct  and  illuminating  light. 
One  of  these,  for  instance,  is  ethnography.  The  whole  study  of  the 
races  of  mankind  and  their  connections  with  one  another,  and  their 
mingling  and  blending  with  one  another,  and  their  passage  from  one 
part  of  the  Earth's  surface  to  another,  evidently  depends  upon  a  know- 
ledge of  geography,  and  in  particular  of  physical  geography,  beoauae 
it  is  these  physical  conditions  that  have  influenced  the  movements  and 
blendings.  So  linguistic  history,  which  is  almost  a  branch  of  ethno- 
graphy, is  another  subject  on  which  the  geographer  can  throw  light. 
Or  take  the  case  of  military  history,  itself  a  branch  of  political  history, 
and  consider  how  much  physical  geography  has  to  tell  the  student  of 
wars  and  campaigns  about  the  importance  of  lines  of  communication, 
the  significance  of  mountain  ranges  and  rivers,  the  places  available  for 
fortification,  whether  by  seas  or  rivers,  or  on  hills.  You  will  see  at 
once  that  a  knowledge  of  the  physical  geography  of  a  country  is  essential 
to  the  man  who  studies  military  history  in  a  scientific  spirit.  Then  if 
you  come  to  that  large  branch  of  history  for  which  we  have  no  satis- 
factory English  name,  it  is  what  the  Germans  call  Kulturgeschichte, 
the  history  of  the  social  and  economical  progress  of  man,  the  history  of 
the  kind  of  culture  which  expresses  itself  in  social  life  and  artistic  life, 
and  the  development  of  letters  and  learning  and  science — that  branch 
again  is,  of  course,  intimately  connected  on  many  sides  with  the  physical 
environments  of  the  countries  in  which  a  civilization  has  been  developed. 
You  may  find  in  such  a  book,  for  instance,  as  Mr.  Payne's  recently 
published  '  History  of  the  New  World  called  America,'  how  the  whole 
history  of  the  aboriginal  American  peoples,  and  especially  of  those  who 
early  attained  to  a  certain  measure  of  civilization,  can  be  treated  most 
profitably  in  connection  with  the  physical  conditions  under  which  they 
lived,  and  under  which  the  latter  outstripped  their  fellows.  A  particular 
branch  of  this  subject,  which  illustrates  very  well  what  I  mean,  is 
the  history  of  architecture.  This  history,  which  might  seem  to  be 
comparatively  far  removed  from  physical  geography,  is  intimately  con- 
nected with  it.     One  of  the  points  in  which  it  is  connected  is  in  the 
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roolcs  which  fnrnish  building-stones,  and  in  the  different  charaoter  im- 
pressed upon  the  buildings  in  any  distriot  bj  the  materials  which  are 
at     -the  builder's  disposal.     Another  side  is  climate.     Climate  has  had 
an.    Influence  on  architecture  in  determining  the  shape  and  covering  of 
bn^xldings,  and  also  in  determining  the  nature  of  the  carving  and  exterior 
orxxuments  that  it  was  worth  while  to  put  upon  the  buildings,  because 
^   some  climates  decorations  soon  perish,  while  in  others  they  remain 
fro^h  and  clear  during  many  centuries.     Further,  of  course,  a  very 
iut;«resting  side  of  the  history  of  architecture  is  the  history  of  the  rela- 
tion of  the  architecture  of  one  people  or  political  community  to  the 
&roliitecture  of  another,  and  the  influence  which  the  architecture  of 
oae  community  has  exercised  upon  that  of  another.     I  remember,  for 
instance,  how  often  the  late  Mr.  Freeman  used  to  insist  on  the  import- 
&n.o«  of  what  he  called  the  Burgundian  type  of  architecture.     It  is  one 
of  the  types  which,  until  he  made  it  familiar  to  us,  had  almost  passed 
out;  of  our  minds,  and  jet  it  is  perfectly  true  that  one  does  find  in  cer- 
^in  districts  on  both  sides  of  the  Alps  interesting  traces  of  a  common 
*ype,  which  become  explicable  when  one  remembers  what  the  former  poli- 
tio^  conditions  of  these  countries  were.     When  one  begins  to  consider 
th^  former  political  conditions,  one  is  naturally  led  to  ask  what  were 
tho  physical  causes  under  which  they  arose.     Notice  further  that  there 
^  a.n  extremely  interesting  aspect  under  which  geography  ought  always 
^o  l>e  studied  in  relation  to  history,  and  that  is  the  change  in  relation 
^^   man  to  his  environment  between  earlier  and  later  times.     This  is  a 
special  point,  which  I  will  do  no  more  than  indicate,  but  you  will  see 
^c>'^  interestingly  it  might  be  worked  out.     While  man  is  still  in  his 
pti^mitive  stage,  not  yet  civilized,  he  is  in  entirely  different  relation  to 
^^txiral  conditions  from  that  which  he  bears  when  he  has  invented  arts 
*^d  sciences,  and  when  he  has  become  master  of  the  forces  of  nature. 
^^    his  primitive  state,  defence  against  wild  creatures  and  ease  of  pro- 
^^X'ing  food  were  bis  great  necessities,  but  in  his  more  advanced  stage 
^^   i«  the  facility  wherewith  he  can  obtain  a  supply  of  those  forces  of 
^^t;are  which  he  can  bend  and  use  for  his  own  purposes  that  becomes 
"^^  most  active  agent  in  advancing  his  further  progress. 

There  is  also  one  aspect  of  the  relations  of  geography  and  history 

^Ixioh  is  of  great  importance,  and  that  is  the  history  of  geographical 

^*^covery.    We  do  not  always,  in  our  teaching  of  history,  give  quite 

®^Ough  importance  to  making  the  pupil  realize  the  quantity  of  geo- 

?^%phical  knowledge  which  was  possessed  at  different  periods  of  the 

**^^th*ft  history  by  the  various  peoples  who  inhabited   it.      Many  a 

yoting  man  may  go  through  the  university  course  having  realized  very 

^^perfectly  what  was  the  amount  of  geographical  knowledgd  that  was 

P^^ssessed  by  the  ancient  world  at  different  epochs,  and  g^imilarly  the 

^^pa  by  which  geographical  discoveries  since  the  days  of  the  Portuguese 

^li  the  middle  of  the  fifteenth  century  have  been  advanced.   It  adds  much 
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to  the  interest  of  study,  and  it  explains  many  of  the  phenomena  of 
history,  to  make  the  pupil  at  every  stage  of  his  progress  have  a  picture 
of  the  world  as  then  known  before  his  mind,  and  to  realize  where  it 
was  that  darkness  lay  and  on  what  points  light  had  from  time  to  time 
fallen  during  the  long  progress  from  the  days  of  Homer  to  our  own,  in 
the  discovery  of  the  various  continents  and  oceans  of  the  world.  For 
that  purpose  we  want  a  greater  number  of  historical  maps  in  our 
atlases  than  we  generally  possess,  and  I  am  sure,  on  the  walls  of  a 
college  lecture-room,  nothing  could  be  more  serviceable  than  to  have 
these  constantly  displayed  before  the  pupil.  It  may  be  that  in  the 
best  historical  schools  this  is  now  done.  It  was  not  so  twenty  or 
thirty  years  ago. 

Lastly,  the  third  aspect  in  which  geography  comes  into  education, 
or  rather  the  third  of  the  aspects  that  I  am  asking  you  to  consider,  for 
there  are  doubtless  other  aspects,  is  that  in  which  it  is  regarded  as 
the  basis  of  commerce.  Commerce,  reduced  to  its  simplest  terms,  is 
an  exchange  of  products,  and  both  the  maker  of  any  article  and  the 
exporter  of  that  article  ought  to  know  where  each  article  can  best  be 
produced,  whence  the  raw  materials  used  in  manufacture  come,  which 
are  the  places  best  adapted  for  manufacture,  and  where  are  the  best 
markets.  To  use  the  words  of  Virgil,  the  merchant  ought  to  knoir 
quid  qnaeque  ferat  regis  tt  quid  quneque  recuset,  what  each  country  bears 
and  what  each  country  refuses  to  bear.  He  ought  to  know  what  are 
the  conditions  under  which  the  produot  can  be  obtained,  what  are  the 
conditions  of  labour  that  determine  the  getting  of  it  and  the  transport- 
ing of  it,  what  are  the  markets,  whether  near  or  distant,  in  which  it 
may  best  be  disposed  of  and  where  requirements  affect  its  production, 
and  what  are  the  lines  of  communication  and  transport  along  which 
it  can  best  (most  swiftly  and  profitably)  be  carried,  whether  by  sea  or 
land. 

This  commercial  side  of  geography  has  two  aspects.     It  may  be 
considered  either  as  a  question  of  the  direct  and  immediate  utility 
which  it  has  for  the  manufacturer  or  the  exporting  merchant,  or  it  may 
be  considered  as  tending  to  aid  in  the  general  expansion  of  his  views 
and  his  comprehension  of  the  financial  and  commercial  conditions  of 
the  world.     Of  course  it  is  true  that  a  manufacturer  or  an  exporter 
will  primarily  rely  upon  the  direct  reports  which  he  receives  fiom  his 
agents  abroad.     Every  considerable  manufacturer  or  exporter,  as  the 
case  may  be,  will  probably  have  an  agent,  or  at  any  rate  some  adequate 
source  of  information,  although,  no  doubt,  our  merchants  have  not  yet 
done  all  they  ought  to  do  in  providing  themselves  with  such  means  of 
information  concerning  the  different  markets  of  the  World,  so  that  they 
may  know  whence  they  can  best  obtain  their  materials,  and  whither 
best  send  their  manufactured  products.     Although  it  is  ohiefly  upon 
thcEe  direct  reports  by  trained  observers  on  the  spot  that  the  merchant 
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will  rely,  he  will  compreliend  the  whole  snbjeot  a  great  deal  better  if 
he  has  acquired  a  general  mastery  of  the  commercial  geography  of  the 
world,  if  he  knows  the  prodncing  areas  and  the  markets  and  the  lines 
of  transport  as  a  whole.  A  great  commercial  man,  whether  he  be  a 
great  manufacturer  or  whether  he  be  a  great  exporter,  can  develop  for 
himself  certain  lines  of  commercial  action  ;  he  can  frame  a  large  policy 
upon  which  he  can  conduct  his  operations.  In  the  same  way  as  a 
general  would  determine  where  to  distribute  his  forces,  so  he  will  con- 
sider where  he  can  best  get  the  materials  he  wants  and  to  what  markets 
he  ought  to  send  them.  His  wider  knowledge  of  the  world  as  a 
whole  will  enable  him  to  take  not  only  a  more  intelligent,  but  a  more 
practical  and  serviceable  view  of  what  ought  in  each  particular  case 
to  be  attempted.  His  policy  will  of  course  frequently  need  to  be 
varied.  It  will  never  do  for  a  man  holding  so  important  a  position  to 
rely  upon  what  he  has  learnt  years  before,  because  the  conditions  are 
constantly  changing.  What  is  needed  is  that  he  should  have  a  due 
conception  of  the  magnitude  and  complexity  of  the  subject,  and  of  the 
proper  methods  that  must  be  brought  to  the  study  of  them.  In  this 
"^^y  geography  may  be  said  to  become  a  branch  of;  or  a  sister  science 
with,  economic  science. 

I  have  felt  for  many  years,  and  indeed  have  taken  many  occasions 
of  urging,  that  modern  commerce,  whether  it  be  regarded  as  an  ex- 
change of  commodities,  or  be  studied  from  the  side  of  production  or 
the  side  of  finance,  has  now  become  a  subject  which  ought  to  receive 
full  university  recognition.  It  is  a  subject  which  is  quite  worthy  of 
being  treated  in  a  philosophical  and  scientific  way,  and  of  having  a  place 
in  the  curricula  of  all  our  universities.  That  was  recognized  some 
little  time  ago  at  Liverpool.  The  University  College  there  started 
some  classes  on  a  small  scale,  but  still  with  the  due  appreciation  of 
the  principle  I  have  been  endeavouring  to  set  forth.  Those  classes  are 
giving  young  commercial  men  an  education  in  what  might  be  called 
commercial  science.  I  believe  the  same  thing  is  being  done,  or  going 
to  be  done,  at  Birmingham,  and  probably  elsewhere.  It  is  most  satis- 
factory to  know  that  geography  in  its  relation  to  economics  is  now 
receiving  great  attention  at  the  London  School  of  Economics,  which 
has  now  become  one  of  the  schools  of  the  new  teaching  University  of 
London.  I  learn  from  the  director  of  the  School  that  these  classes  are 
well  attended,  and  that  recognition  is  being  given  by  the  university 
authorities  to  geography  not  only  in  connection  with  physical  science,* 
but  also  in  connection  with  economics  and  history. 

The  aspects  in  which  I  have  been  endeavouring  to  regard  the 
teaching  of  geography  are  perhaps  rather  fitter  for  a  university  or  for 

♦  This  is  a  mistake.  Geography  is  not  recognized  except  in  the  Faculty  of 
Economics.  Of  course  certain  aspc^cts  of  physical  geography  are  required  in  geology, 
but  that  is  very  different  from  a  full  recognition  of  geography  as  a  science.— £yt7or. 
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advanced  scholars  than  they  are  for  a  sohool.  At  the  same  time  mnoh 
may  be  done  even  in  sohool  for  pupils  between  the  ages  of  fourteen 
and  sixteen.  There  is  all  the  difference  in  the  world  between  being 
'*  elementary  "  and  being  '*  superficial."  I  would  not  suggest  that  sohoolB 
should  deal  with  the  subject  if  only  a  superficial  treatment  could  be 
given  to  it,  but  I  believe  that  even  elementary  knowledge  may  be  made 
profitable,  provided  that  it  is  always  given  in  close  connection  with 
facts  which  the  pupil  can  be  taught  to  observe  for  himself  and  to  reflect 
on  for  himself,  and  not  as  a  mere  string  of  data  to  be  carried  in  the 
memory.  Let  us,  however,  remember  in  all  these  discussions  about 
commercial  teaching,  that  neither  it  nor  any  other  professional  subject 
must  be  suffered  to  interfere  with  the  giving  of  a  general  stimulative 
liberal  education.  Of  course  the  more  you  can  teach  in  school,  so  long 
as  pupils  thoroughly  understand  it,  the  better;  but  you  cannot  specialize 
to  any  great  extent  with  boys  who  are  going  to  leave  school  at  the  age 
of  fifteen  or  sixteen.  It  is  necessary  to  lift  up  one*s  voice  against  that. 
But  when  you  deal  with  young  men  who,  are  going  to  remain  at  a 
higher  secondary  school  till  they  are  seventeen  or  eighteen,  or  are 
studying  at  the  university,  you  are  dealing  with  a  class  from  whom 
will  be  drawn  the  upper  officers  and  the  what  may  be  called  general 
staff  of  the  army  of  industry,  and  you  cannot  give  too  much  pains  and 
thought  to  enlarging  their  views  of  professional  branches  of  instruction, 
and  giving  them  an  intelb'gent  conception  of  the  phenomena  with  which 
they  will  be  concerned  in  their  business  life.  A  large  part  of  those 
deficiencies  in  the  Ecientific  commercial  aptitudes  of  business  men  which 
we  hear  commented  on,  springs  from  the  disregard  of  the  needs  of  those 
who  are  going  to  step  into  the  position  of  the  heads  of  leading  firms. 
You  can  hardly  overrate  the  importance  in  the  conduct  of  any  large 
business,  be  it  a  manufacturing  or  be  it  a  mercantile  house,  of  the 
possession  of  a  wide  and  intelligent  knowledge  of  the  financial  and 
economic  phenomena  of  the  modem  World.  If  you  have  at  the  head 
of  the  great  businesses,  of  which  there  are  so  many  in  this  country, 
men  who  have  been  thoroughly  trained  to  observe  these  things  and  to 
look  at  them  in  a  scientific  way,  you  will  have  done  a  great  deal 
towards  helping  us  to  maintain  our  place  among  the  commercial  nations 
of  the  World. 

I  had  thought  over  a  number  of  hints  that  might  be  given  about 
methods  useful  in  geographical  teaching,  but  I  have  come  to  the  con* 
elusion,  especially  since  reading  your  excellent  organ,  the  Oeographical 
Teacher,  that  it  is  not  likely  I  should  be  able  to  say  anything  that 
has  not  already  occurred  to  the  minds  of  some  of  you.  I  am  glad  to  see 
there  is  a  movement  for  the  education  of  our  examiners.  They  are  by 
no  means  abreast  of  the  day  in  the  kind  of  questions  they  often  put,  and 
it  would  be  a  great  stimulus  to  the  teachers  of  geography  if  they  were 
to  find  that  examiuations  turned  more  frequently  upon  tlie  intelligence 
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of  the  pupil,  and  upon  his  mastery  of  the  relations  of  facts  to  one 

another,  rather  than  upon  the  answering  of  questions  for  which  he 

must  trust  to  his  memory  alone.     The  best  teachers  have  now  realized 

ttte  importance  of  endeavouring  to  familiarize   pupils  with  natural 

olxjects,  and  I  hope  you  will  not  omit  any  opportunity  of  pressing  even 

circling  excursions  into  your  service,  and  of  taking  boys,  as  they  do 

irx    Germany,  upon  tours  by  which  they  can  learn  more  of  the  physical 

aspects  of  the  country  than  they  can  learn  from  books.     Perhaps  you 

UM^^^t  do  more  than  is  generally  done  to  encourage  the  reading  of 

books  of  travel.     Noting  the  absorbing  devotion  which  boys  now  show 

to   Journals  which  contain  reports  of  cricket  and  football  matches,  one 

iB>    <^poeed  to  fear  that  the  private  reading  of  boys,  which  largely  used 

to     consist  in  reading  books  of  history  and  books  of  travel,  is  perbapa 

not;  qnite  so  general  as  it  was  some  thirty  or  forty  years  ago.     I  am 

q^^xte  sure  that  nothing  helps  a  boy  more  to  take  an  interest  in 

geography  than  if  he  forms  a  taste  for  books  of  travel,  and  if  his 

teacher  encourages  him  to  do  so,  and  talks  to  him  about  what  he 

l^^e  read.     I  am  glad  to  think  your  Association  has  begun  to  receive 

so  much  support,  and  now  sees  such  a  useful  field  opening  before  it. 

Hay  I,  in  conclusion,  express  to  the  meeting,  and  in  particular  to  you, 

Mr.  Freshfield,  who  have  done  so  much  for  geographical  science  as  a 

traveller,  and  have  so  frequently  and  forcibly  dwelt  upon  the  value  of 

geography  in  education,  my  hearty  sympathy  with  your  efforts  and  my 

hopes  that  they  may  be  crowned  with  success. 
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A  Study  ix  CoMMERaAL  Geography. 

By  Colonel  OEOROE  EARL  CHURCH,  M.  Am.  Sec.  C.E. 

DuBiNG  the  first  half  of  the  sixteenth  century,  it  seemed  as  if  nature 
herself  could  not  withstand  the  strenuous  efforts  of  the  Spanish  con- 
quifltadores  to  find,  within  the  tropics,  a  strait  connecting  the  Atlantic 
and  Pacific  oceans.  The  quest  was  fruitless ;  but  it  fell  to  the  lot  of 
Magellan  to  discover,  far  to  the  south,  the  one  break  in  the  mountain 
barrier  which  stretches  from  the  Arctic  ocean  to  Gape  Horn.  This  rent 
in  the  Andes  is  310  miles  long,  measured  by  its  windings.  If  to  the 
violent  currents  we  add  the  furious  and  enduring  gales  which  sweep 
through  its  western  half  from  the  Pacific  ocean,  we  may  understand 
why  the  Straits  of  Magellan  have  always  been  a  terror  to  navigators, 
aapedally  to  those  going  westward.  It  was  not  until  the  famous 
voyage  of  Le  Maire  and  Schouten,  in  1615-10,  that  the  Cape  Horn 

*  Map,  p.  317. 
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route  was  diBoovered ;  thenceforth  sailing  vessels  found  it  oomparatiyelj 
easy  to  round  the  southern  extremity  of  America. 

It  does  not  appear  probable  th^)i  any  very  useful  purpose  could  be 
served  by  interoceanic  communication  across  Patagonia  between  the 
Straits  of  Magellan  and  40°  S.  lat ;  not  so,  however,  a  little  further  to 
the  north,  where  the  Neuquen  extension  of  the  Southern  railway  of 
Buenos  Ayres  has  already  nearly  reached  the  eastern  foothills  of  the 
Andes,  and  promises,  ultimately,  to  have  its  terminus  on  the  Pacific 
coast,  probably  at  the  port  of  Talcahuano.  Such  an  extension  would 
put  the  best  port  of  the  Argentine  Bepublic,  Bahia  Blanoa,  within 
reach  of  the  Pacific  ocean  by  about  900  miles  of  railway,  crossing  the 
Andes  by  a  pass  about  7000  feet  above  sea-level.  From  3G°  S.  lat.  the 
passes  of  the  Andes  rapidly  become  lower  going  southward ;  but  north 
of  this  latitude  they  gradually  increase  in  height,  and,  between  36^  and 
27°,  the  lowest  is  the  Uspallata,  12,654  feet,  and  the  lowest  between  27^ 
and  23°  is  13,911  feel  In  the  following  915  geographical  miles,  as  far 
north  as  7°  45'  S.  lat.,  there  are  twenty-eight  transitable  passes,  very 
few  of  which  are  of  practical  use,  their  average  height  above  the  sea 
being  15,350  feet,  while  the  lowest  one,  about  lat.  23°,  is  12,983  feet. 
The  carrying  of  an  interoceanic  railway  across  South  America  through 
any  pass  north  of  36°,  if  we  except  the  one  under  construction  over  the 
Uspallata,  and  a  possible  one  to  connect  the  Argentine  railway  system 
with  Copiap6,  in  Chile,  would  not  be  within  the  limits  of  reasonable 
engineering  and  finance ;  and  not  until  South  America  is  densely  popu- 
lated would  there  be  any  raison  d'etre  for  such  a  line  north  of  the  lati- 
tude of  Copiapo.  It  may,  however,  be  that  some  of  the  Argentine  rail- 
ways in  the  province  of  Buenos  Ayres  may  find  their  way  to  the  Paoifilo 
coast.  The  *'  Trans- Andine "  now  lacks  but  43  miles  to  form  a  con- 
nection with  the  Chilian  lines,  and  thus  complete  a  through  route 
between  Buenos  Ayres  and  the  port  of  Valparaiso,  a  total  distance  of 
881  miles,  of  which  760  are  in  the  Argentine  Bepublic,  and  121  in 
Chile.  The  summit  ttmnel  at  the  Uspallata  pass  is  10,460  feet  above 
sea-level.  When  opened  to  traffic,  this  railway  must  have  a  marked 
and  beneficial  effect  upon  the  friendly,  political,  and  commercial 
relations  of  the  two  countries.  Its  value  for  passenger  traffic  and  local 
trade  must  be  great,  but  we  may  be  allowed  to  doubt  if  European 
merchandise,  other  than  goods  of  great  value,  and  requiring  rapid 
transit,  irrespective  of  cost,  can  afford  to  take  this  route  to  Chile  in 
preference  to  that  by  the  Straits  of  Magellan,  although  some  European 
and  Asiatic  goods  may  find  their  way  from  Valparaiso  across  the  Andes 
to  Mendoza  and  the  western  Argentine  territory. 

The  railways  which  have  scaled  the  Cordillera  from  the  Pacific 
coast  into  Bolivia  and  Peru  may  be  regarded  as  local  lines,  which  never 
will  become  transcontinental,  except  perhaps  in  connection  with  affluents 
of  the   river  Amazon.     The  Antofagasta  railway  might  be  extended 
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from  Oraro  to  Cochabamba,  and  thenoe  to  the  Chapar6,  Chimore,  or 
Secar6  branch  of  the  Mamor6  affluent  of  the  river  Madeira.  By  some 
600  miles  of  fluvial  navigation,  the  falls  of  the  Madeira  woiild  then  be 
reached,  where  a  farther  length  of  railway  wonld  be  required  to  make 
the  portage  of  the  263  miles  of  river  barred  by  nineteen  formidable 
rapids  and  cataracts.  From  the  lower  fall,  San  Antonio,  to  the  sea, 
1533  miles,  there  is  no  obstacle  to  safe  and  easy  navigation  for  large 
river-steamers;  while  in  the  rainy  months  this  fall  may  be  reached 
by  ocean  craft  drawing  20  feet  of  water. 

In  Peru  the  difficulties  encountered  in  descending  the  Atlantic 
slope  of  the  Andes  are  enormous.  Vast  capital  would  be  required  to 
overoome  them,  and  he  must  be  a  bold  engineer,  careless  of  the  relations 
of  engineering  to  productive  expenditure,  who  can  recommend  the 
carrying  of  any  of  the  existing  Peruvian  railways  down  the  Andes 
into  the  Amazon  valley.  The  lowest  pass  of  the  Peruvian  Cordillera 
is  in  7^  45'  S.  lat.,  and,  according  to  Baimondi,  is  but  7170  feet  above 
sea-leveL  It  cannot  serve  for  interoceanic  communication ;  for  could  a 
railway  be  carried  across  the  interminable  tangle  of  profound  gorges 
into  which  the  whole  mass  of  the  Andes  is  broken  on  this  parallel  of 
latitude,  it  would  have  to  be  extended  past  the  pongos  of  the  river 
Maranon  to  Achual  point,  east  of  the  Pen  go  of  Manseriche,  where  the 
Maranon  breaks  free  from  the  mountains.  Achual  point,  2786  miles 
from  the  sea,  can  be  reached  by  vessels  drawing  14  feet  of  water  at 
all  seasons,  but  large  ocean  steamers  can  ascend  the  Amazon  to  Iquitoe 
within  486  miles  of  Achual  point. 

Ecuador  offers  fewer  obstacles  than  Per6  to  interoceanic  communica- 
tion. Many  travellers  who  have  crossed  the  continent  have  taken  the 
route  from  Guayaquil  to  Quito,  and  thence  down  the  Napo  river,  which 
drains  the  slopes  of  the  gigantic  volcanoes  Antisana,  Sincholagua, 
Gotopaxi,  and  Cayambe,  the  last  almost  cut  by  the  equatorial  line; 
but  this  route  is  not  the  best  for  a  railway,  and,  if  ever  connection  be 
established  with  Amazon  navigation,  it  will  probably  be  across  southern 
Ecuador,  and  down  either  the  Pastaza  or  Morona  river.  These  have 
been  the  field  of  numerous  explorations  with  the  vain  hope  of  finding 
one  of  them  sufficiently  navigable  for  purposes  of  trade  between  Ecuador 
and  Brazil. 

A  railway  is  now  under  construction  from  the  Gulf  of  Guayaquil 
across  the  Chimbo  and  Palmira  passes  of  the  Andes,  probably  the  most 
difficult  piece  of  engineering  ever  attempted  in  South  America.  The 
summit  height  of  the  railway,  at  a  tunnel  half  a  mile  long,  is  10,600 
feet  above  sea-level,  the  Palmira  pass  being  12,200.  From  Guayaquil 
to  Quito,  the  distance  by  rail  will  be  286  mUes.  The  tableland  has  been 
reached,, and  115  miles  are  nearly  ready  for  traffic.  It  is  anticipated 
that  the  entire  railway  will  be  opened  to  Quito  by  July,  1902.  Some  40 
miles  of  the  part  already  built  has  gradients  of  4  per  cent.,  and  over  5 

Y   2 
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miles  are  5^  per  cent.  The  sharpest  carves  are  191  feet  radios. 
Through  the  towns  of  Bio  Bamba  and  Ambato,  which  are  stations  on 
this  line,  ran  branches  of  the  Pastaza  affluent  of  the  Aqiazon.  It  would 
be  of  much  commercial  interest  were  the  railway  company  to  carry  a 
rough  preliminary  survey  down  the  Pastaza  or  Morona,  to  see  if  they 
can,  by  the  construction  of  a  branch  line,  reach  a  point  accessible  to 
Amazon  river-steamers ;  otherwise  their  railway  will  serve  entirely  for 
the  local  development  of  the  productive  inter- Andean  valleys  and  arid 
plateaux  of  Ecuador. 

The  easiest  and  shortest  transcontinental  route  which  could  be 
opened  between  Patagonia  and  Colombia  would  be  from  a  port  in  north- 
west Ecuador,  from  which  the  Andean  tableland  could  be  reached  by 
rising  to  7300  feet  above  sea-level,  and  thence,  through  the  eastern  ohaiii 
of  mountains,  descend  to  the  head  of  navigation  on  the  19a  branch  of 
the  Amazon.  Grevaux  ascended  the  19a,  day  and  night,  in  a  steamer 
drawing  6  feet  of  water  to  Cuemby,  and  did  not  find  a  single  rapid. 
Cuemby  is  800  miles  above  the  mouth  of  the  river,  and  only  200  miles 
distant  in  a  straight  line  from  the  Pacific  ocean.  It  is  difficult,  how- 
ever, to  understand  what  important  advantages  would  be  gained  by  the 
opening  of  such  an  interooeanic  highway.  It  seems  to  be  too  far  north  to 
be  of  any  great  value  to  the  commercial  development  of  South  America. 

The  idea  of  a  transcontinental  avenue,  crossing  from  the  Paciflo 
ocean  to  any  of  the  navigable  branches  of  the  river  Orinoco,  may 
be  dismissed  as  impracticable:  the  Occidental,  Central,  and  Oriental 
mountain  chains  of  Colombia,  with  their  deep  intervening  gorges, 
would  always  have  to  be  crossed  at  a  right  angle,  and  the  dosoent  of 
the  storm-worried  slope  of  the  Andes  to  a  point  on  some  affluent  of  the 
Orinoco,  within  reach  of  the  Atlantic  by  craft  of  reasonable  size,  woold 
be  an  engineering  and  financial  operation  as  gigantic  as  itwonld  be 
unproductive. 

We  now  come  to  the  most  interesting  region  of  the  Western  oon- 
tinent,  so  far  as  geography  is  concerned — Panam4,  Costa  Bioa,  and 
Nicaragua,  which  once  formed  part  of  a  vast  archipelago,  where,  wind- 
ing among  its  islands,  the  Caribbean  sea  connected  with  the  Paoifio 
ocean.  This  region  is  now  scored  by  numberless  torrential  rivers,  and 
is  everywhere  covered  by  thick  tropical  forests,  fallen  trees,  thorny 
vines,  and  dense,  tangled  jungle  hiding  vast  and  pestiferous  swamps 
among  the  mountain  ridges  and  chaos  of  highlands  and  hills.  From 
the  Andes,  north-west,  as  fieur  as  Puertobelo,  low  sierras,  from  500  to 
2700  feet  high,  border  the  Atlantic  coast,  but  break  down  a  little  later 
at  the  Chagres  river  along  the  line  of  the  projected  Panam4  canaL 
Here  the  summit  between  the  two  oceans  is  only  about  300  feet  eleva- 
tion  above  sea-level ;  but  thence  towards,  and  pushing  into,  Costa  Bioa 
the  country  gradually  rises  again,  filling  the  isthmus  with  complex 
mountain  masses  having  a  maximum  height  of  7000  feet.     West  of 
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Monti  jo  bay,  a  massiye  oounterfort  forms  the  peninsula  of  Azaero,  with 
headlands  rising  to  3000  feet.  From  the  northern  slope  of  the  state 
of  Panama,  149  short  rivers  empty  into  the  Atlantic,  and,  from  the 
soathem  one,  326  flow  to  the  Paoific  ocean. 

Across  Costa  Eica,  between  its  northern  Toloanic  section  of  moon- 
tains  and  the  more  regular  Ta^manca  range,  which  extends  to 
the  isthmus  of  Panam4,  is  a  depression  (about  20  miles  broad  fix>m 
9""  40^  to  lO""  N.  lat.)  a  little  less  than  5000  feet  altitude  at  the  water- 
parting.  Eastward  from  this,  the  tumultuous  river  Reventazon  flows 
to  the  Atlantic  through  a  deeply  eroded  valley,  up  which  the 
Costa  Bica  railway  climbs;  and  westward  to  the  Paoific,  flows  the 
little  river  Pirris.  Bounding  the  depression  on  the  south,  the  Chirripo 
Grande  mountains  send  o£f  two  immense  flanking  counterforts,  one 
to  the  Atlantic,  one  to  the  Pacific  coast.  This  transverse,  lofty, 
precipitous  barrier  almost  forbids  communication  between  the  northern 
and  southern  halves  of  Costa  Bica,  both  of  which  present  lines  of 
mountain  masses  instead  of  serrated  crests,  which  rise  at  times  to 
above  11,000  feet  altitude.  In  the  northern  section  are  the  twin 
volcanoes  of  Turialba,  11,017  feet,  and  Irazu  11,200;  then  come  the 
volcanic  masses  of  Barba,  9335,  and  Poas,  8G75  feet,  and  thence  the 
irregular,  broad,  and  volcano-dotted  chain,  about  6()  geographical  miles 
long,  extending  north-west  and  gradually  breaking  down  until  lost 
at  the  river  Sapoa,  one  of  the  boundaries  between  Costa  Bica  and 
Nicaragua.  This  chain  is  of  eruptive  origin,  basalts  and  tracdiites 
predominating ;  but  extensive  sedimentary  rocks  are  found  on  its  slopes, 
as  well  as  vast  loose  deposits  of  boulders,  clay,  earth,  and  roloanie 
material,  the  whole  generally  saturated  with  water,  and  sometimes 
sliding  millions  of  cubic  yards  of  debris  into  the  valleys.  In  fact, 
1  have  seen  cases  where  a  whole  mountain  seemed  to  be  moving,  and 
as  uncertain  in  its  stability  as  a  sponge.  Against  the  north-eastern 
slopes  of  Turialba,  Irazu,  Barba,  and  Poas,  the  north-east  rain-laden 
trade  winds  beat  with  relentless  force.  To  quote  from  my  "  Costa 
Eica,"  *  '*  I  rode  from  San  Jose  across  the  pass,  between  Irazd  and 
Barba,  nearly  to  CariUo.  The  ride  to  the  summit  was  easy,  but  rarely 
in  the  Andes  have  I  seen  such  perpendicular,  dark,  and  profound  gorges 
as  I  found  carved  out  by  the  storms  on  the  northern  slope  of  Irazii. 
Although  the  mountain  range  behind  me  had  evidently  been  uplifted, 
and  numerous  volcanoes  had  piled  their  dSbris  high  above  the  general 
level,  to  these  were  due  in  part  the  vast  inclined  plain  before  me, 
which,  with  a  very  low  ridge  between  the  rivers  Frio  and  San  Carlos, 
pushes  northward  to  form  the  dam  which  holds  Lake  Nicaragua  in  its 
present  place,  at  a  mean  elevation  of  105  feet  above  the  sea."  Among 
the  Nicaragua  foothills,  at  the  northern  edge  of  the  plain,  runs  the  San 
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Jnan  river,  which  is  the  drainage  outlet  of  the  lake  ;  and  among  the 
•treamB  which  contribute  to  the  volume  of  the  San  Juan  are  the 
•fiarapiqui  and  San  Cariofl,  fed  from  the  slopes  of  Irazii,  Barba,  and 
■Poaa.  I  hare  seen  the  Cbagres  in  flood,  but  doubt  if  it  can  matob  the 
Sarapiqui,  whioh,  from  a  gentle  river,  becomes  a  deep  and  mighty  torrent, 
in  a  few  hours,  when  swollen  from  the  storm  waters  of  the  monntains. 
Then  it  seems  irresistible;  it  pioks  up  boulders  of  a  quarter  of  a 
ton  weight  and  whirls  them  along  in  its  current  as  if  they  were  little 
pebbles,  at  times  tossing  them  over  its  banks  to  the  right  and  left. 

"  One  of  the  atHnents  of  the  Sarapiqui,  the  Amarillo  branch  of  the 
Sncio  (not  to  be  confounded  with  the  Toro  Amarillo),  whioh  I  forded 
between  GuapUee  and  Carillo,  has  made  wild  work  over  a  breadth  of 
from  6  to  6  miles  of  country,  leaving  a  black,  boulder-covered  track  to 
mark  every  change  of  its  erratic  moods.  Where  I  crossed  it,  tbe 
boulders  were  strewed,  for  half  a  mile  iu  width,  by  hundreds  of 
thousanda  of  tons.  No  wonder,  when  the  river  brings  its  artillery  into 
action,  the  cannonade  may  be  heard  for  miles."  The  plain  crossed  by 
the  Sarapiqui  has  taken  the  place  of  part  of  the  great  strait  which  once 
connected  the  Atlantic  and  Pacific  waters,  probably  joining  the  latter 
near  Brito  as  well  as  through  the  depression  oooupiod  by  Lakes  Nicaragua 
and  ^lanagua.  Here  we  have  the  lowest  break  in  the  Andean  Kooky 
mountain  chain  between  the  Straits  of  Magellan  and  the  Arctic  sea. 
It  is  153  feet  above  sea-level,  and  here  is  one  of  the  routes  available  for 
"ihe  remarriage  of  the  oceans. 

The  isthmus  of  Panamii,  together  with  the  coast  to  the  east  as  far  aa 
the  Cabo  de  Vela,  was  originally  called  Castilla  del  Oro.  Oviedo  y 
Taldez  estimated  its  Indian  population  at  2,000,000,  when  Fedrarias 
Davila  was  named  <  'aptain- General  and  Governor  of  the  province,  in 
1613,  and  commenced  his  career  of  human  slaughter.  The  first  town 
there  wae  founded  by  the  famous  pilot  Juan  de  la  Oosa,  after  the  loss 
of  his  two  ships.  Between  the  gulf  of  Uraba  (or  Darien")  and  the 
iflthmus  of  Tehuantepec,  we  have  the  region  of  the  New  World  which, 
during  the  first  third  of  the  sixteenth  century,  was  the  field  of  search 
ifcr  the  strait  which  was  supjiosed  to  exist  between  the  Atlantic  and 
^aoific  oceans,  and  which,  could  it  be  found,  promised  to  make  the 
inonarchs  uf  Spain  masters  of  the  commerce  of  the  Orient  Hence  the 
Otown  constantly  urged  its  adventnrers  lo  discover  it,  and  these,  rf 
gardlesB  of  life  and  treasure,  and  despite  hardsbips  which  tested  even 
the  courage  and  fibre  of  such  men  as  the  Spanish  conqnistadores,  per- 
siktently  pushed  their  exiilorations  into  every  inlet,  estuary,  and  river, 
ftnd  through  every  gap  in  the  forest -covered  hills  and  mountains  of  the 
Btnbborn  barrier  of  land  which  stood  athwart  the  ambition  of  their 
Bovereign.  The  first  thirty  years  of  the  sixteenth  century,  so  far 
as  the  region  in  ijnestion  is  concerned,  may  be  called  the  Period  of 
^ploration,  dedicated  principally  to  the  discovery  of  the  "secret  of 
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the  strait."  One  of  the  first  expeditions  was  sent,  in  1516,  from  the 
Paoific  side  of  the  isthmus.  It  fonnd  a  large  gnlf  to  the  north-west  of 
Panamd,  and  gaye  it  the  name  of  San  Lncar.  The  Ohinchires  indians 
there  gave  the  explorers  to  nnderstand  that  further  north  there  was  a 
communication  between  the  two  oceans  through  a  great  interior  lake. 
This  information  was  allowed  to  sleep  until  after  the  conquest  of  Mexico 
by  Cortes,  who,  in  common  with  Pedrarias  Davila,  received  urgent 
orders  from  the  Spanish  government,  in  1521,  **to  discover  the  aeoret 
of  the  strait."  At  this  time,  Gil  GongiLlez  de  Avila,  by  virtue  of  a 
"  capitulaoion  "  made  with  Charles  Y.,  arrived  at  Panamd  with  authority 
to  discover  a  certain  extent  of  country  to  the  north-west  of  that  isthmua. 
He  sailed  with  an  expedition,  in  January,  1521,  for  that  purpose.  In 
his  memorial  to  his  Catholic  Majesty,*  de  Avila  says  he  *'ha8  dia* 
covered  so  great  a  thing  as  the  Mar  dulce,  and  from  it,  and  the  neighs 
bouring  lands,  he  trusts  in  God  our  Lord,  and  the  good  fortune  of  your 
Majesty,  to  send  to  your  Majesty  an  amount  of  gold  sufficiently  great 
to  bring  to  the  service  of  Ood  our  Lord  all  the  infidels  of  Asia  and 
Afnca," 

The  Lidian  name  of  the  great  Mar  dtdce  was  Cocibolca;  but  the 
Spaniards  called  it  Nicaraoagua  in  honour  of  the  chief  Nicarao,  who 
ruled  the  district.  De  Avila  learned  that  the  lake  had  a  comraunioaticm 
with  the  north  sea,  but  that  it  was  out  off  from  the  south  sea  by  the 
coast  belt  of  land.  He  was  told  that  there  was  another  lake  north- 
west of  Lake  Nicaragua,  called  Xolotlan  (now  Managua),  which  co&» 
nected  with  it,  and  when  afterwards  he  entered  the  beautiful  bay  of 
Chorotega,  which  he  named  Fonseca,  in  honour  of  the  President  of  the 
Council  of  the  Indies,  the  information  given  him  by  the  Indians  lad 
him  to  believe  that  Lake  Managua  had  an  outlet  into  that  bay.  For 
more  than  a  century,  the  Spanish  maps  and  descriptions  made  the  great 
lake  of  Nicaragua  empty  into  the  comparatively  insignificant  Managua. 
Certain  that  he  had  discovered  the  *'  secret  of  the  strait,"  De  Avila 
hurried  back  to  Panamd.  The  account  of  his  explorations  awoke  all 
the  ambition  and  worst  passions  of  the  astute  and  cruel  octogenarian 
Captain-General  Pedrarias  D4vila,  resulting  in  the  turning  of  Nicaragua 
and  Honduras  into  a  shambles  for  several  jears,  with  plenty  of  blood- 
shed among  the  followers  of  rival  conquistadores  who  held  conflicting 
powers  from  the  Spanish  crown,  each  determined  to  control  the  region 
which  might  become  the  transit  route  between  Europe  and  the  Indiea. 
In  1527,  Diego  Lopez  Salcedo,  a  vain,  arrogant  man,  was  in  command 
of  Nicaragua,  with  rojal  instructions  to  found  a  city  near  the  outlet  at 
the  lake,  '*  because  his  Majesty  desires  that  the  river  be  explored,  and 
that  it  be  ascertained  if  it  be  navigable  to  the  sea,  and  if  it  will  give 


*  See  *  Goleccion  de  Dooumentos  para  la  Historia  de  Costa  Biea,'  por  Hemandes, 
vol.  iv.  Doc.  1.  from  Archive  General  de  Indias. 
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pMsage  between  the  two  OGeana."  Aooording  to  the  royal  will,  thus 
axpreased,  Saloedo,  in  1527,  instmcted  Qabriel  de  Rojas  to  disoover  the 
drainage  oanal  (the  desaguadero)  of  Lake  Nicarag^,  It  is  ourious  to 
note  that  the  servioe  of  Gk>d  was  secondary  to  the  acquisition  of  treasure 
in  the  mind  of  the  avaricious  governor.  He  says  in  his  instructions,* 
'*  At  present  I  am  informed,  and  it  is  held  to  be  true,  that  towards 
the  north  sea,  by  the  way  of  the  desaguadero  of  the  laguna  of  the  city 
of  Granada,  there  are  large  towns,  riches  in  gold,  silver,  pearls,  and 
other  things ;  and  as  it  is  well  for  the  service  of  Gk>d  and  of  his  Majesty, 
and  good  for  said  inhabitants  and  people  of  those  parts  and  natives  of 
the  land  that  an  end  be  put  to  those  secrets,"  eta  Bojas  organized  his 
expedition  when,  in  1528,  Pedrarias  D4vila  superseded  Salcedo,  and  soon 
after  named  Martin  Estete  to  oarry  out  the  desired  exploration.  The 
latter,  according  to  Herrera,  took  his  expedition  overland  to  Nombre 
de  Dies ;  but  Levy,  in  his  work  on  Nicaragua,  says,  without  stating 
his  authority,  that  Estete  partially  descended  the  desaguadero,  and 
named  it  the  San  Juan  river.  It  was  so  dry  that  he  could  not  pass 
the  rapids.  At  the  death  of  Pedrarias  Ddvila,  in  1531,  Rodrigo  de 
Contreras  was  Governor  of  Nicaragua.  He  gave  to  Captains  Diego 
Kachuca  de  Qua^o  and  Alonzo  Calero  the  oommand  of  an  expedition, 
about  1534,  to  explore  the  river  San  Juan.  According  to  documents 
in  the  Archive  General  de  Indias,  these  captains  made  several  voyages 
to  examine  the  San  Juan,  in  large  craft  built  for  the  purpose  on  Lake 
Nicaragua,  and  up  to  1539  they  had  made  several  voyages  to  Nombre 
de  Dies  by  the  way  of  the  San  Juan  river.t 

In  1540,  Comayagua,  in  Honduras,  was  founded  halfway  between 
the  two  oceans,  with  a  view  to  facilitate  communication  between  Puerto 
Gaballoe,  now  Puerto  Cortes  (founded  by  Cortes),  and  the  great  bay  of 
Fonseca.  It  was  believed  that  this  route  for  Spanish  trade  with  South 
America  would  prove  healthier  and  better  than  that  of  Panama,  which 
was  declared  by  many  conquistadores  to  be  the  **  sepulchre  of  the  living.** 
In  1556,  Juan  Garcia  de  Hermosilla  pressed  this  route  upon  the  king 
as  the  result  of  his  examination  of  it,  under  royal  instructions,  in  1554. 
His  recommendations  were  supported  by  several  eminent  Spaniards, 
including  the  oosmographer  Gutierrez.  But  it  was  all  without  result, 
and  the  effort  of  Felipe  de  Aninon  to  revive  the  idea  in  a  memorial  to 
the  king,  in  1565,  was  equall}^  futile,  as  was  also  that  of  Garcia  de 
Palaoios  in  1578.  In  1586,  a  celebrated  Italian  engineer,  Antonelli, 
was  sent  to  survey  the  route,  and,  with  his  companion  Tejada,  made  a 
favourable  report  upon  it  in  1591.  The  opposition,  however,  from 
various  sources,  became  too  great,  and   the  road  was  never  opened. 


*  '  Colecoion  de  Docnmentos  Ineditoe/  vol.  xiv.    Arcliivo  de  Indias. 
t  See  Archivo  de  Indias,  Simancas,   quoted    by  Peralta  in    his   *Co6ta  Rica 
Nicaragua  y  Panamd/ 
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although  there  is  little  doubt  that  in  many  respeots  it  offered 
advantages  superior  to  those  of  Panama.  The  distance  between 
Puerto  Cortes  and  the  bay  of  Fonseca,  on  the  line  of  the  surreyed 
road,  is  about  200  miles,  and  the  summit  elevation  400  feet  above 
sea-level.  * 

The  great  (Jortes,  facile  princepi  among  the  conquistadores,  sent 
several  expeditions  in  quest  of  the  *'  strait,"  the  *'  secret "  of  which  the 
Crown  so  persistently  urged  its  captains-general  to  discover.  Scarcely 
had  he  obtained  control  of  Centmd  Mexico,  than,  with  methodical  and 
comprehensive  genius,  he  first  verified  the  existence  of  the  South  sea, 
and  in  his  third  letter  to  the  Emperor,  dated  (.'Uyoacan,  May  15,  1522,t 
he  gave  an  account  of  his  success  in  this  regard.  In  his  fourth  letter, 
October  15, 1524,  he  says  that  he  has  sent  (-ristobal  Dolid  *'to  colonize 
the  point  or  cape  of  Hibueras  "  (Honduras)  '*  sixty  leagues  east  of  the 
bay  of  Ascencion  to  the  windward  of  Yucatan,  the  coast  above  Tierra 
Firme  towards  Darien,  from  the  fact  I  have  much  information  that 
the  land  is  very  rich,  as  well  as,  in  the  opinion  of  many  pilots,  by 
that  bay  a  strait  leads  to  the  other  sea,  which  is  the  thing  which 
I,  in  this  world,  desire  most  to  hit  upon."  The  activity  of  Cortes 
as  a  geographical  explorer  was  remarkable;  with  tireless  efforts, 
he  at  this  time  fitted  out  no  less  than  three  expeditions,  and  all  from 
his  own  private  resources — one  in  Honduras,  one  *'to  examine  the 
whole  coast  of  the  bay  of  Asuncion  in  search  of  the  strait  believed  to 
exist  there,"  and  the  third  for  Guatemala.  It  is  evident  that  his 
masterful  mind  never  rested  in  the  search  for  geographical  knowledge 
regarding  every  part  of  the  New  World,  and  that  even  the  Atlantic 
coast-line  of  North  America  was  probably  known  to  him  before  its  out- 
line became  known  in  Europe  in  July,  1524,  as  the  result  of  Yerrazano's 
voyage ;  for  he  searched  for  the  coveted  **  strait "  "  from  the  coast  of 
Florida  to  the  hacallaos" — the  cod-fisheries.  In  1524  he  says,  "Thus 
I  think  of  sending  the  vessels  which  I  have  had  built  in  the  South  sea, 
which,  if  it  please  Grod,  will  sail  at  the  end  of  the  month  of  July  of 
this  year,  by  the  same  coast  southward  in  search  of  said  strait;  for  if 
it  exist  it  cannot  escape  the  notice  of  either  those  going  south  or  of 
the  others  by  the  North  sea ;  because  those  of  the  South  will  follow 
the  coast  until  they  find  said  strait,  or  until  the  land  reaches  that 
discovered  by  Magellan;  and  the  others  of  the  North,  as  I  have  said, 
until  it  joins  the  hacallaos.  Thus,  on  one  side  or  the  other,  the  secret 
cannot  fail  to  be  known.*' 

"A  knowledge  of  the  Atlantic  coast-line  of  North  America  must 
have  closely  followed  on  the  discovery  of  Florida.     There  can  be  no 


*  •  Honduras,  Descriptive,  Historical,  and  Statifetical/     By  K.  G.  Squier. 
t  'Cartas  drl  famoso  Conquistador  Hernan  Cortes,  al  E in perador,  Carlos  Qainto.* 
^lexico.  1870. 
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donbt  that  in  theae  early  years  many  voyages  were  made  to  the  shores 
of  the  New  World  of  which  no  record  remains,  ,  .  .  these  were  under- 
taken in  search  of  the  strait  leading,  by  a  western  passage,  to  the 
Indian  ocean,  which  had  been  sought  ever  since  <  'olumbus  reached  the 
great  harrier  of  the  American  shore."  * 

In  practice  it  has  been  found  that  Panama  offers  a  better  crossing 
between  the  Atlantic  and  Pacific  oceans  than  any  other  point.  It  was 
the  route  used  by  Spain,  np  to  172ti,  for  herftofa  and  galeon  trade  with 
the  west  ooast  of  South  America.  Her  fleets,  after  leaving  Cartagena, 
proceeded  to  Puertohelo,  near  the  present  port  of  Colon,  and  their 
cargoes  were  then  carried  across  the  isthmus.  The  road  was  a  rade 
one,  bnt  by  dint  of  slave  labour  and  mnch  saoriGce  of  life,  it  was  made 
serviceable  to  the  eitent  demanded  by  the  limited   commerce  of  the 

^Vllen  swarms  of  bnccaneers  had  made  the  voyages  of  Spanish  ships 
to  and  from  Cartagena  extremely  dangerous,  and  an  English  fleet,  under 
Admiral  Vernon,  had,  in  1740,  pounded  Cartagena  and  Paertobelo  to 
pieces,  Spain  almost  entirely  abandoned  this  highway  to  Peru  in  favour 
of  the  one  by  Cape  Horn,  which  Le  Maire  and  Sohouten  had  demonstrated 
to  be  practicable.  The  treasure-hunter  changed  his  route,  and  Panamil 
was  left  in  comparative  rest,  until  about  a  century  later  it  found  itself 
on  the  line  of  qnickest  transit  between  the  Atlantic  coast  of  the  United 
States  and  the  territory  of  California,  acquired  by  the  United  States 
from  Mexico,  under  the  Treaty  of  Guadalupe  Hidalgo.  Again  the 
thirst  for  gold  drove  humanity  and  merchandise  in  an  almost  ceaseless 
stream  over  the  uld  Spanish  road  across  the  isthmus  of  Paoam^ ;  bnt 
this  time  the  current  was  Anglo-Sa*on — the  Spanish  one  had  been 
completely  diverted,  and  confined,  in  the  New  World,  to  Cnha  and 
PnertoRico,  Meanwhile,  the  long  period  of  exploration  had  demonstrated 
that  the  only  way  to  Oi^rrect  the  blunder  of  nature  was  to  nnite  the 
oceans  by  a  ship-oanal,  and  from  that  day  to  this  the  problem  has  been 
where  to  cut  it.  Almost  numberless  expeditions  have  been  despatched 
to  study  it,  and.  from  the  Alrato  river  to  Tehiiantepec,  many  routes 
have  been  surveyed  hy  able  engineers.  Whoever  casts  his  eyes  upon 
a  map  of  the  narrow  barrier  joining  North  and  South  America, 
instinctively  projects  a  canal  across  it.  Thus  it  is  Vaeco  Nniiez  de 
Balboa,  the  discoverer  of  the  Pacific  ocean,  and  no  one  else,  to  whom 
the  honour  should  he  given  of  being  the  original  projector  of  a  Panama 
maritime  canaL  It  was  Cortes  who  first  called  attention  to  the  geo- 
graphical advantages  possessed  hy  the  isthmus  of  Tehiiantepec,  and, 
after  abandoning  all  hope  of  disoovering  the  "  secret  of  the  strait,"  he 
wrote,  in    his  fifth   letter  to  Charles  V.,  1526,  "as  no  strait  can    be 


■  K.  .1.  PiijDP.  ill  hii  ■  Hiitor;  of  the  New  'WorlJ  culled  .* 
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disoovered,  I  think  of  making  a  road  by  this  way  for  the  Spice  islands.*'. 
Here  the  Emperor  conceded  to  him  the  vast  estates,  of  about  300  square 
miles,  still  known  as  the  Marquesanas,  while  another  part  of  his  Marquisr 
ate  comprised  the  town  of  Tehiiantepec  and  the  harbours  of  Zacatula 
and  Acapnlco.  He  thus  controlled  the  best  points  on  the  Pacific  ooaat 
of  New  Spain  for  communication  with  the  Indies.  Acapulco,  during 
the  colonial  period,  became  the  galeon  port  for  the  Spanish  trade  with 
the  Philippines. 

Since  Hie  days  of  Cortes,  the  isthmus  of  Tehuantepec  has  been  con- 
sidered a  probable  interoceanic  route,  and  in  1814,  according  to  Jos^  de 
Garay,  the  Spanish  government,  in  view  of  the  various  reports,  autho- 
rized the  cutting  of  a  canal  there  in  preference  to  Nicaragua  or  Panam&. 
After  the  independence  of  Mexico,  the  government  of  Mexico  gave  de 
Garay  a  privilege  to  open  communications  "  by  canal  or  railway  "  across 
Tehtiantepec,  but  it  lapsed.  Since  then,  nearly  a  dozen  fruitless  con- 
cessions have  been  granted  with  the  same  object  in  view,  until,  tired  of 
giving  them,  Mexico  unwisely  built  the  existing  railway  for  government 
account.  The  line  is  192  miles  long  from  port  to  port,  and  its  summit 
height  886  feet  above  sesrlevel.  The  enterprise  was  of  great  commercial 
importance  until  the  restless  wave  of  humanity  commenced  to  ohaae 
railways  across  the  continent  further  to  the  north;  but  once  these 
reached  the  Pacific  coast,  the  geographical  advantages  of  Central 
America  were  flanked,  and  Tehuantepec,  like  Panama,  became  of  little 
consequence  in  the  world's  trade. 

Bailway  commimication  across  Costa  Eica  will  ultimately  be  opened. 
The  English  company's  line  extends  from  Port  Limon,  on  the  Caribbean 
sea,  to  Alajuela  via  the  capital  San  Jose,  which  is  on  the  Pacific  slope. 
From  Limon  to  the  latter  city  it  is  103  miles,  and  the  summit  height, 
at  the  ninety-second  mile,  is  5102  feet  above  sea-leveL  The  govern- 
ment is  now  building  a  line  from  San  Jo£e  to  the  Pacific  coast ;  when 
completed,  it  will  form  part  of  an  interoceanic  route,  of  but  little  value 
for  through  trade. 

It  is  a  remarkable  coincidence  that  on  the  same  day  that  the  Treaty 
of  Guadalupe  Hidalgo  was  signed,  February  2,  1848,  ceding  Califomia 
to  the  United  States,  gold  was  discovered  at  Sutter's  mill,  40  miles  froia 
Sacramento.  The  news  crossed  the  continent,  and  reached  New  York 
in  November  of  the  same  year.  Then  commenced  the  rush  for  the 
west  coast  of  North  America.  The  story  of  the  birth  of  empire  in 
California  I  heard  from  the  lips  of  the  grand  old  pioneer.  Captain 
Sutter  himself,  who  died  a  penniless  wanderer.  Thousands  of 
fortune-hunters  embarked  from  the  Atlantic  ports  of  America  in  rapid 
succession ;  some  of  them  crossed  the  isthmus  of  Panama,  others 
Nicaragua,  and  many  found  their  way  to  the  goldfields  by  rounding 
Cape  Horn.  It  was  a  recrudescence  of  the  old  Spanish  gold-fever, 
during   the  delirium  of  which,  in  the  sixteenth  century,  crowds  of 
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adventarers  traversed  the  same  interoceanio  barrier  in  quest  of  the 
precious  metals.  The  direct  journey  across  the  continent,  in  1848, 
could  only  be  made  along  trails  constantly  threatened  by  indians. 
Hence  fever-stricken  Panamd  became  the  great  highway,  although  for  a 
time  partly  rivalled  by  the  route  of  the  San  Juan  river  and  Nicaragua, 
until  the  demands  of  travel  and  commerce  called  the  Panara4  railway 
into  existence.  This  was  the  first  interoceanio  railway  ever  built.  It  is 
47-^  miles  long,  was  commenced  in  1850,  and  the  first  locomotive  passed 
over  it  from  ocean  to  ocean  January  28,  1855.  Its  construction  accen- 
tuated the  importance  of  an  interoceanio  canal,  and  the  right  to  cut  this 
was  included  in  the  railway  concession  from  Colombia. 

The  original  Spanish  road  from  Nombre  de  Dios  to  the  south  side  of 
the  isthmus,  18  leagues  of  misery  and  curses,  was  much  improved  by  a 
change  which,  by  the  way  of  the  river  Ghagres,  brought  the  journey 
more  within  the  limits  of  human  endurance  and  Christian  fortitude. 
How  painful  it  was  to  man  and  beast  in  Spanish  times  is  shown  by 
the  cost  of  transportation  of  goods,  which,  according  to  the  memorial 
of  Diego  (le  Mercado  to  Philip  III.  (1620),*  was,  "  from  Puertobelo  to 
Panamd,  for  ordinary  merchandise,  $25  to  $30  of  assayed  silver  for 
every  200  lbs./*  say  from  £55  to  £65  per  ton.  It  is  evident  that, 
under  such  conditions,  trade  could  not  be  carried  on  except  to  an  ex- 
tremely limited  extent ;  hence,  in  the  middle  of  the  last  century,  the 
Panamd  railway  came  to  the  relief  of  man  and  brute  as  they  struggled 
to  the  death  in  the  floods,  swamps,  mud,  tropical  rains,  and  scorching 
sunshine,  across  the  pestilential  isthmus  to  meet  the  heartless  require- 
ments of  trade.  An  iron  track  and  the  modem  locomotive  solved  the 
transit  problem  for  a  time ;  but  no  one  then  realized  that,  further  to 
the  north,  the  locomotive  was  destined  to  outflank  a  merely  geographi- 
cal position,  and  largely  destroy  the  value  which  nature  had  apparently 
given  to  it.  So  far  as  trade  routes  were  then  concerned,  Panamd  was 
strategic  to  the  highest  degree,  and  why  should  it  not  remain  so? 
Nations,  since  the  days  when  the  merchants  of  the  Euphrates  wrote 
their  bills  on  terra-cotta  plaques,  had  seized  on  the  most  commanding 
geographical  points  for  political  and  commercial  control,  but  these 
could  alone  be  made  valuable  in  connection  with  means  of  transportation, 
which  were  the  sailing  ship,  horse,  ass,  camel,  ox,  elephant,  and  llama. 
Six  thousand  years  of  experience  with  them  cause  us,  with  a  species 
of  atavism,  to  cling  to  them  at  times,  and  to  overlook  the  fact  that  the 
locomotive  and  steamship  make  geographical  advantages  of  secondary 
consideration  in  the  selection  of  trade  routes.  Were  overland  trans- 
portation still  carried   on   by  ancient  methods,  an  interoceanio  canal 


*  *El  Canal  Interoceanioo  de  Nicaragua  y  Costa  Kica  en  1620  y  en  1887.*     By 
Manuel  M.  de  Peralta. 
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aoroBB  Panama  or  Nicaragua  woald  be  an  inestimable  boon  to  the  oom- 
meroe  of  the  world,  and  we  might  safely  follow  the  lead  of  Charles  Y., 
and  the  kings  who  saoceeded  him,  in  the  effort  to  break  through  the 
barrier  which  divides  the  oceans. 

It  is  a  common  opinion  that  the  success  of  the  Suez  canal  is  a  proof 
that  one  at  Panamd  will  be  equally  suocessful.  A  canal,  to  unite  the 
Mediterranean  and  Bed  seas,  is  first  cut  by  the  engineers  of  Bamesea 
II. ;  afterwards,  choked  with  sands,  it  is  reopened  by  Pharaoh  Necho, 
and  utilized  by  his  great  fleets ;  again  it  is  buried  by  the  desert,  and, 
after  a  lapse  of  centuries,  the  Persians,  under  Darius  Hystaspes,  make  a 
fruitless  effort  to  restore  the  waterway.  The  desert  remains  the  master, 
until  the  great  Frenchman,  Lesseps,  appears,  and,  delving  beneath  the 
forgetfulness  of  nearly  twenty-five  centuries,  with  the  aid  of  French 
capital  and  Egyptian  forced  labour,  restores  the  connection  between  the 
two  seas,  and  gives  us  the  modem  Suez  canal,  now  active  with  the 
commerce  of  the  world ;  not  carried  in  the  little  craft  of  the  Pharaohs, 
but  in  that  gigantic  compendium  of  all  civilization,  the  modem 
steamship. 

If  Lesseps  could  accomplish  such  marvellous  results  in  the  East, 
why  not  in  the  West,  influenced  and  urged  on  by  the  financial  enthu- 
siasm created  by  the  success  of  Suez?  If  Suez  gave  such  excellent 
returns  upon  its  capitalization,  why  should  not  Panam&,  '*  similarly 
situated,"  do  the  same  ?  What  mattered  if  the  new  project  involved,  not 
the  cutting  of  a  canal  through  a  level  desert  in  the  temperate  zone,  bnt 
through  a  tropical,  inhospitable  mountainous  region,  saturated  by  a 
yearly  rainfall  of  10  feet? 

And  thus  the  work  was  undertaken,  and  the  engineers  of  England 
and  the  United  States,  if  not  of  other  countries,  looked  on  astounded  at 
the  gaieU  de  cceur  with  which  the  assault  was  delivered.  From  the 
ruins  of  the  undertaking  "  The  New  Panamd  Canal  Company  "  emerged, 
October  20,  1894,  to  spend  such  moneys  as  could  be  saved  out  of  the 
wreck  of  the  old  one,*  and  to  demonstrate,  by  thorough  engineering 
studies  and  continuation  of  the  work,  that  the  enterprise  is  feasible, 
but  on  the  basis  of  a  canal  with  locks,  in  substitution  of  the  original 
project  of  a  canal  at  sea-level  throughout. 

In  a  publication  of  the  new  Panama  Canal  Company  of  1890,  they 
say,  "  The  work  was  commenced  in  1881.  After  employing  two  or 
three  years  in  making  more  careful  and  thorough  surveys,  and  in  pre- 
paratory work,  the  real  difliculties  of  the  undertaking  began  to  be  under- 
stood. ...  It  must  be  recalled  that  there  had  been  great  want  of 


*  **  The  old  Panamd  Canal  Company  and  the  Liquidator  raised  by  the  sale  of  stock 
and  bonds  the  sum  of  $246,706,482.  The  securities  issued  to  raise  this  money  had  a 
par  value  of  $435,559,333.  There  had  been  excavated  about  72,000,000  cubio  yards 
prior  to  the  organization  uf  tlie  new  company'*  (vide  *  Preliminary  Beport  of  the 
Isthmian  Canal  Commission/  November  30,  1000). 
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foresight  in  proportion  to  the  importance  of  the  work,  and  this  explains 
the  grave  consequences  which  ensued.  .  .  .  The  expenditure  actually 
made  upon  the  isthmus  amounted  to  £31,300,000." 

In  June,  1899,  the  United  States  Government  appointed  a  com- 
mission of  eight  eminent  engineers,  under  the  presidency  of  Admiral 
Walker,  ''  to  determine  the  most  feasible  and  practical  route  across 
the  American  isthmus  for  a  maritime  canal  between  the  Atlantic  and 
Pacific  oceans.'*  Thirty-one  working  parties  were  organized  and  sent 
into  the  field,  of  which  twenty  for  Nicaragua,  five  for  Panama,  and  six 
for  the  Darien  country.    • 

According  to  the  report  of  the  commission,  the  surveys  show  that 
the  Nicaragua  and  Panama  routes  are  the  only  feasible  ones ;  but  it 
appears  that  the  concession  of  the  Panama  Railway  Company,  con- 
trolled by  the  New  Panama  Canal  Company,  will  expire  August  16, 
1966,  and  should  the  latter  fail  to  comply  with  its  own  concession, 
which  entitles  it  to  the  usufruct  of  the  canal  until  October  31,  2009 
(always  providing  it  be  opened  to  traffic  by  October  ;U,  1910,  now  an 
impossibility),  it  will  have  to  fall  back  on  the  railroad  concession,  the 
canal,  at  the  termination  of  the  time  period,  becoming  the  property 
of  the  Colombian  Government,  without  compensation.  Other  vexatious 
conditions  environ  both  concessions.  To  add  to  the  complications,  the 
old  Panamd  Canal  Company  is  entitled  to  60  per  cent,  of  the  net 
earnings  of  the  new  company.  Laying  aside  the  questions  of  engi- 
neering, cost  of  works,  value  of  geographical  position,  and  the  diffi- 
culties incident  to  negotiating  with  the  old  and  new  canal  companies, 
the  United  States  would  hardly  be  justified  in  committing  itself  to  the 
Panama  route  without  first  concluding  a  treaty  with  Colombia,  making 
the  canal  concession  perpetual,  especially  as  such  a  treaty  might  be 
negotiated  with  the  two  governments  controlling  the  proposed  Nica- 
ragua route. 

The  technical  features  of  the  rival  canal  routes  are  substantially 
as  follows  : —  * 

Nicaragua. — The  lake  has  an  area  of  about  3000  square  miles. 
There  are  reasons  to  believe  that  its  surface  is  sometimes  as  high  as 
110  feet  above  sea-level,  and  then  again  as  low  as  97.  It  is  separated 
from  the  Pacific  ocean  by  the  continental  divide,  from  12  to  30  miles 
wide,  with  a  summit  height  of  153  feet  above  sea-level.  It  discharges 
into  the  Caribbean  sea  through  the  San  Juan  river,  which  is  tortuous 
and  flows  through  a  hilly  country  in  its  upper  part.  The  distance 
from  the  lake  outlet  to  the  mouth  of  the  river  is  about  80  miles  in  an 
air  line,  but  about  120  by  the  windings  of  the  river.  The  annual 
rainfall  near  Greytown  sometimes  amounts  to  300  inches.    The  average 


*  ^Beportof  the  Isthmian  (.'anal  Commission,  1891)-10()i/    ootli  Congress,  Senate 
Docameiit  54.    WaBbington,  1901.    Also  Preliminary  Report,  November  IJo,  I'jOo 
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is  probably  260  to  270.    In  tbe  drainage  of  Lake  Nicaragna,  tbe  yearly 
fall  is  abont  65  inches.* 

The  total  length  of  the  canal  is — 

MilM. 

From  the  Caribbean  sea  to  the  hike,  including  about  28  miles  of  river  improve- 
ment and  about  17  not  requiring  improvement         95'81 

Lake  crossing,  including  the  excavation  of  28*78  miles  of  channel      70*51 

Crossing  of  continental  divide  to  Brito  on  the  Pacific     17*34 


Total  from  ocean  to  ocean 183*66 

Estimated  cost,  $189,864,062. 

A  ship  drawing  32]^  feet  of  salt  water  will  draw  nearly  one  foot 
more  in  fresh  water,  and  require  for  safe  navigation  not  less  than  35 
feet  of  water  in  the  canal.  This  depth  is  therefore  fixed  as  the  minimnm 
in  all  the  channels.  "  The  broadest  battleship  afloat  is  the  Begina 
Marghertta,  recently  launched.  .  .  .  The  increase  in  the  beam  of  warships 
is  unmistakable ;  .  .  .  the  width  of  locks  is  therefore  fixed  at  80  feet, 
with  a  view  to  provide  for  some  further  increase."  The  largest  oom- 
meroial  ships  are  longer  than  the  largest  warships ;  therefore  the  length 
of  looks  is  fixed  at  740  feet.  The  bottom  width  of  the  canal  is  to  be 
150  feet.  That  of  Suez  is  now  115,  and  its  depth  27  feet  10  inohes. 
Twin  locks  are  to  be  provided  in  every  case.  Lake  Nicaragua  will  be 
reached  from  the  Atlantic  side  with  one  lock  of  36*5  feet  lift,  two  of 
18*5  feet,  and  one  of  from  31  to  37  feet  lift.  The  descent  to  the  Paoifio 
from  tbe  lake  will  be  by  one  lock  of  22*5  to  28*5,  two  of  28*5,  and  one  of 
20*5  feet  lift  at  mean  high  water,  or  28'.^  feet  at  mean  low  water.  By 
means  of  dams  and  regulating  works,  the  lake-level  is  to  be  held  within 
a  limit  of  6  feet  fluctuating  elevation,  or  from  104  to  110  feet  above 
mean  sea-level.  The  most  difficult  engineering  work  will  be  the 
Conchuda  dam,  estimated  to  require  four  years  to  build.  The  greatest 
depth  to  hard  rock  will  be  82  feet,  the  crest  of  the  dam  above  ita 
foundation  135  feet,  and  its  total  length  1271  feet,  with  foundations  on 
hard  rock  the  entire  distance.  There  are  heavy  cuttings  near  San  Carlos 
and  Tamborcito,  the  maximum  near  the  former  place  having  a  depth  of 
218  and  170  feet  "for  short  distances,  while  at  Tamborcito,  26  miles 
from  Greytown,  there  is  a  cut  297  feet  deep  for  a  distance,  at  the  basoi 
of  3000  feet,  nearly  all  hard  rock."  Greytown  harbour,  once  excellent, 
is  now  silted  up  and  almost  obliterated.  It  is  proposed  to  excavate  it 
to  a  depth  of  at  least  35  feet,  the  area  to  be  protected  by  jetties,  ^  and 
its  maintenance  will  require  an  extension  of  the  jetties  or  dredging,  or 
both."  An  artificial  harbour  has  also  to  be  constructed  at  Brito,  but  the 
maintenance  will  be  less  costly  than  the  one  at  the  Atlantic  entrance 
to  the  canaL 

*  The  alignment  is  inferior  to  that  of  the  Panama  canal.     The  sharpest  curve  is 
4045  feet,  and  the  total  curvature  2340  degrees. 


INfTEBOCEANlC  COMMONICATIOX  ON  THE   WESTERN  CONTINENT.      320 

Panama. — The  location  selected  by  the  commission  is,  in  general, 
the  same  as  that  proposed  by  the  French  campany.  The  total  length, 
from  36  feet  deep  in  the  Atlantic  to  the  same  depth  in  the  Pacific,  is 
49*09  miles;  but  from  the  inner  end  of  the  harbour  of  Colon  to  the 
shore  end  of  the  Bocat  channel  on  the  Pacific  side  it  is  42*3  miles,  of 
which  11  miles  will  be  in  the  broad  channel  of  the  artificial  lake  Bohio. 
The  alignment  is  exceptionally  good,  the  sharpest  curve  having  a 
radius  of  6232  feet,  except  one  of  3280  at  the  entrance  to  Colon 
harbour.  The  total  curvature  of  the  carnal  is  771^.  From  the  inner 
end  of  the  harbour  at  Colon,  a  level  length  of  14*42  miles  will  reach  the 
Bohio  double  flight  of  locks,  which  will  have  a  total  lift  of  82  feet 
at  the  minimum  level  of  the  proposed  Bohio  lake,  to  00  feet  at  its 
maximum,  or  41  to  45  feet  lift  at  each  lock.  There  are  to  be  four 
lock-chambers  in  all,  of  the  same  type  as  those  designed  for  Nioaragaa. 
Their  estimated  cost,  including  excavation,  is  $1 1,567,275. 

In  the  construction  of  a  ship-canal  at  Panama,  a  problem  of  the 
first  magnitude  is  the  control  of  the  Chagres  river.  It  is  about  145 
miles  long,  with  a  drainage  area  of  875  square  miles.  It  flows.through 
a  mountainous  district  which  has  an  average  yearly  rainfall  of  about 
130  inches.  A  maximum  fall  of  G  inches  in  twelve  hours  has  been 
observed.  The  precipitous  slopes  of  the  valley  give  the  stream  a 
torrential  character.  It  rose  at  Gamboa,  in  December,  1891,  23  feet  in 
sixteen  hours.  It  is  the  formidable  obstacle  to  the  cutting  of  a  sea-level 
canal  as  originally  projected  by  Lesseps.  The  quantity  of  excavation 
required  for  such  a  canal  has  been  roughly  computed  at  266,228,000 
cubic  yards,  and  twenty  years  as  the  time  required  to  complete  it. 
Therefore,  although  physically  practicable,  it  has  been  rejected  in 
favour  of  a  canal  with  locks.  In  consequence,  the  Chagres  river  must 
be  impounded,  and  it  is  proposed  to  build  a  dam  at  Bohio  for  this 
purpose,  and  form  a  great  reservoir,  to  be  called  Lake  Bohio.  This 
will  have  a  normal  water  surface  of  38*5  square  miles,  increasing  to 
43  when  the  lake  reaches  its  maximum  level,  when  it  will  contain  over 
210,000,000  cubic  yards  of  water. 

The  Bohio  dam  will  be  the  most  important   work  of  art  on  the 

line,  and  its  foundations,  which  will  be  on  rock,  are  to  be  128  feet 

lelow  sea-level.     Its  length  will  be  2546   feet,  and  its  top  100  feet 

^bove  sea-level.     Therefore  the  total  height  of  the  dam,  from  founda- 

"tion  to  crest,  will  be  228  feet.     It  will  have  a  masonry  core  30  feet 

^hick  at  and  below  —  30,  with  earth  faces  designed  to  have  mean  slopes 

^^f  one  Tcrtical  to  three  horizontal,  broken  by  three  terraces,  each  6 

^€et  wide.     It  is  probable  that  both  faces  will  be  heavily  riprapped 

^^ith  the  rock  spoil  from  the  lock  excavation.     The  cost  of  the  dam  is 

Estimated  at  $6,369,640,  a  higher  estimate  than  any  heretofore  made. 

"^ake  Bohio  will  form  part  of  the  canal  itself  for  a  distance  of  12*68 

tuiles.     Ships  will  reach  it  by  the  flight  of  Bohio  locks  above  mentioned. 

No.  III.— March,  1902.  z 
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LeaviDg  the  lake,  the  celebrated  Culebra  cutting  is  entered ;  this  is 
7*91  miles  long,  {rom  the  Obispo  gaard-gates,  near  the  lake,  to  the 
Pedro  Miguel  locks,  by  which  the  descent  to  the  Pacific  ocean  will  be 
in  great  part  effected.  The  summit  of  the  cutting  is  about  5  miles 
distant  from  the  Obispo  gates,  where  the  bottom  of  the  canal  at  the 
axis  will  bd  286  feet  below  the  natural  surface  of  the  ground.  Soft 
materials  on  top,  some  hard  rook  at  the  east  end,  2  miles  of  ordinary 
materials  at  the  western  end,  and  the  remainder  of  indurated  olay 
and  some  strata  and  dikes  of  hard  rock,  are  the  characteristics  of  this 
gigantic  excavation  of  43,237,200  cubic  yards,  which,  it  is  thought, 
will  require  eight  years  to  complete.  The  entire  cut  will  be  lined 
with  masonry  walls  to  2  feet  above  high  water.  There  will  be  a  bench 
38  feet  wide  on  cither  side,  on  one  of  which  the  Panama  railway  will 
be  laid,  while  it  is  probable  that  a  service  track  will  occupy  the  other. 
The  estimated  cost  of  the  6*02  miles  of  heavy  work  is  $41,940,480, 
and  of  the  7*91  miles,  $44,414,000,  including  the  upper  approach  to 
the  Pedro  Miguel  locks.  These  will  be  similar  to  the  Bohio  ones,  and 
will  have  an  aggregate  lift  of  from  54  to  62  feet.  A  level  of  1*33 
miles  will  extend  from  thom  to  the  Miraflores  lock,  the  last  required 
io  reach  the  ocean,  and  which  will  have  a  lift  varying  from  18  feet 
at  high  tide  and  38  feet  of  mean  low  tide.  For  4*12  miles  beyond 
the  Miraflores  lock,  the  canal  goes  through  a  low  swampy  country  to 
a  point  called  La  Boca,  where  there  is  a  substantial  wharf,  and  from 
here  a  4*41 -mile  channel  will  be  excavated  to  the  6 -fathom  line  in 
Panamd  bay. 

The  total  estimated  expenditure  required  to  complete  the  canal 
is,  including  20  per  cent,  contingencies,  $144,233,358.  The  value  of 
the  work  already  done  is  computed  at  $36,324,033,  which  includes 
$2,000,000  for  maps,  drawings,  and  records;  but  the  Isthmian  Canal 
Commission  adds  for  contingencies  ''  to  cover  omissions  "  sufficient  to 
make  the  total  $40,000,000. 

There  is  a  third  route  which  seems  to  again  be  seeking  favour,  and 
that  is  the  old  Darien  one,  known  as  the  San  Bias,  from  the  great  gulf 
of  that  name  on  the  Atlantic  side  of  the  isthmus.  It  is  supported  by  a 
strong  group  of  capitalists,  headed  by  Senator  Hanna,  whose  political 
power  is  well  known.  Under  the  able  scientific  guidance  of  General 
Edward  W.  Serrell,  one  of  the  most  eminent  engineers  in  the  United 
States,  they  seem  to  be  gaining  ground  at  Washington,  and,  possibly, 
may  yet  induce  Congress  to  seriously  consider  the  advantages  which 
they  claim  for  their  project.  "  The  length  of  canal  would  be  27  miles 
only,  in  a  straight  line,  and  cut  at  sea-level,  without  locks,  at  an 
estimated  cost  of  £22,000,000.  Twenty-three  miles  will  be  through 
a  low  flat  country,  and  the  other  four  a  gigantic  tunnel  through  the 
solid  rock  of  a  mountain  ridge,  about  1200  feet  high  at  its  summit," 
the  tunnel  to  admit  the  pasFage  of  the  largest  ships. 
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Some  rough  examinations  were  made  of  this  route,  in  1870,  by  a 
United  States  expedition  under  Commander  Selfridge.  He  estimated 
the  length  of  the  required  tunnel  at  10  miles,  and  pronounced  it 
impracticable.  The  length  of  the  canal  would  be  27  miles  from  ship 
navigation  on  the  Mandinga  river,  flowing  to  the  Atlantic,  to  ship 
navigation  on  the  Bayamo  river,  emptying  into  the  Pacific;  but  the 
width  of  the  isthmus  from  ocean  to  ocean  is  37  miles.  "  In  the  north- 
west corner  of  the  great  gulf  of  San  Bias  is  an  inner  harbour  formed  by 
a  circle  of  islands,  with  a  passage  a  mile  wide  leading  into  it,  capable 
of  holding  easily  all  the  shipping  that  an  immense  traffic  might  demand 
of  it.  This  harbour,  magnificent  for  all  purposes  required  as  the  great 
terminus  of  an  interoceauio  canal,  was  sufficient  in  itself  to  attract 
attention  to  this  portion  of  the  isthmus.*'  The  •  Preliminary  Report  of 
the  Isthmian  Canal  Commission'  (1900)  says,  "The  San  Bias  route 
extends  from  the  bay  of  that  name  to  the  mouth  of  the  Bayamo,  on  the 
Pacific ;  it  has  been  advocated  as  the  shortest  line  between  the  two 
oceans,  which  is  true.  The  most  complete  plan  developed  involves  a 
tunnel  at  least  7  miles  long.  While  not  necessarily  impracticable,  such 
a  tunnel  would  be  very  objectionable,  and  would  render  the  line  inferior 
to  the  Panama  or  the  Nicaragua  location." 

Thus  the  doctors  disagree,  the  great  element  of  uncertainty  being 
tixe  tunnel.  If  this  be  only  4  or  5  miles  long,  is  not  San  Bias  the  best 
xxiute? 

As  TO  GEoriRAPincAL    Position. — About  04  per  cent,  of  the   popu- 

^^tion    of  the   world    inhabit    countries   lying    north  of  the    latitude 

^^  the  projected  Nicaragua  and  Panama  canals.     It  may  be  difficult  to 

bIxcw   that    any   large   proportion   of  the   southern    6   per    cent,    are 

^^^mmercially   interested   in  the   realization  of  either  project.      It   is 

S^nerally  supposed  that  the  isthmus  of  Panama  occupies  as  commanding 

^     trade  position  as  that  of  Suez;  but  the  parallel  of  latitude  of  Suez 

C3o°)  cuts  through  or  runs  in  the  neighbourhood  of  the  densest  area  of 

I^opulation  of  our  globe.     Hundreds  of  millions  of  Asiatic  people,  at  the 

^^••tem  doorway  of  Suez,  are  constantly  exchanging  their  products  for 

*-*^OBe  of  Europe  lying  at  the  Mediterranean  entrance,  and  yet  the  ship- 

PiDg  passing  along  this  very  ancient  highway  does  not  yet  reach  ten 

'Millions  of  net  tons  yearly. 

In  estimating  the  advantages  of  tbe  Nicaragua  or  the  Panama  canal 
"^o  the  general  trade  of  the  world,  tbe  following  tables  of  distances  seem 
^rnportant.  They  are  in  nautical  miles,  and  each  case  represents  the 
^stance  which  a  full-powered  steamship  has  to  sail  from  her  port  of 
departure  to  her  destination.  It  does  not  appear  necessary  to  give  a 
similar  table  of  routes  taken  by  sailing  ships,  for  they  will  probablj-  be 
very  little  need  for  voyages  through  any  interoceanic  canal ; — 
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Plymoutb,  England,  to  Panama  ... 

New  York 

Now  Orleans 

Panama  to  Aoapulco  

San  Francisco  ... 

EsijQinialt 

Gnayaquil        

V/nllBO         ••■  •••  •••  ■••  ••• 

Iquiqne  ...        ...        ... 

Valparaiso        ... 

Ponta  Arenas,  in  Straits  of  Magellan 
i^aoivX    •«•         ...  ...         ...  ... 

^c^piEi  ...  ...  ...  ...  ... 

Honolulu  


♦» 


»» 


Milet. 
4580 
2021 
1420 
1437 
3277 
3840 
842 
1337 
1999 
2608 
3932 
4580 
5739 
4665 


Via  STBAIT3  OP  Magellan. 


To  Rio  de  Janeiro 
Montevideo 
Panta  Arenas 
Valparaiso 
Iquiqne  ... 
Callao    . . . 
Panami  ... 
San  Francisco 
Esqnimalt 


»» 


»• 


From 
New  York. 

4778 

5768 

7035 

8460 

9220 

9701 

10,967 

13,234 

13,920 


To  Asiatic  Coast  and  Islands. 


From  San  Francisco  lo  Honolula 

9V                                             >* 

Yokohama 

«*                                             )* 

Shanghai 

«•                                             »* 

Hong  Hong 

♦  »                                             »♦ 

Manila    ... 

••                                             t« 

Sydney    ... 

»♦                                             •» 

Singapore 

Honolulu  to  Yokohama 
„  Hong  Kong 

„  Guam  ... 

Guam  to  Manila 
Manila  to  Singapore 
Tahiti  to  Sydney     ... 


From 

Plymouth. 

5130 

6110 

7350 

8775 

9535 

10,016 

11,282 

13,549 

14,235 


Miles. 

2100 

4536 

5550 

6086 

6254 

6514 

7330 

3400 

4961 

3337 

1506 

1386 

3300 


Distances  fbou  New  York  and  Plymouth  via  Straits  of  Magellan  and  via 

Cafe  op  Good  Hope. 


/ 


From 
Now  York  ^ 


ScralUi. 
12,896 
12,693 
11,413 
16,815 
16,696 
17,132 
17,00'J 
16,281 


Cape. 
12,670 
13,140 
13.710 
13.530 
12,150 
13,590 
14,340 
15.020 


to  Melbourne 
Sydney 
Wellinjrton 
Manila 
Singapore 
Hong  Kon^ 
Shan;;hai 
Yokohama 


»» 
»> 


>t 


If 


»t 


»» 


Straits. 
13,211 
13,008 
11,728 
17,130 
17,011 
17,447 
17,324 
16,509 


Cipe. 
11,870 
12.S40 
12,910 
12,736 
11,850 
12,790 
13,540 
14,220 


from 
''  Plymoutb. 
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ra^wi. 

Ew. 

10,016 

lt.T90 

to  Melboanio 

9,651 

]n.3->o 

„  SrdDeT 

8,333 

i4,-2:w 

,,  Wellington 

11^1 

,.  HuiU 

12,915 

10.  nu 

„  Singapore 

11.608 

11,610 

„  Hong  Kong 

11.7M 

io.oea 

12.360 

13.040 

Stuugfaai 
YokoEanui 

12,375 

10.670 

12,410 

11.200 

11,092 

12,110 

14,080 

9,43S 

15.474 

8.050 

14.182 

9.4B0 

14.285 

12,645 

10,920 

NoTL — All  of  the  above  diiUooci  ate  tkkoQ  from  ■  Traoki  for  Fttll-powered  8teani- 
veBieli,with  th«  Bhotteat  Xsrigable  DutaooM  in  yna(ic«l  Hilet,'  pnblisbed  bj  the 
United  State*  Hjdrognphic  Office,  1900.  and  from  the  Admiraltj  cbart  of  1688. 
Some  diienpancie*  exltt  between  them,  which  I  have  carefally  adjnated. 

It  is  obvious  that  the  primary  reason  for  cuttiii<;  aa  Americaa 
maritime  oanal  ig  to  save  dittajice ;  therefore  no  objection  cao  be  urj^ed 
if  we  tate  dutance  a§  the  basis  for  estimating  its  advantages  to  the 
commeroial  world,  la  consequence,  it  appears  justifiable  to  eliminate 
from  its  inflnence  those  countries  the  ships  of  which  can  find  shorter 
roatea  for  their  voyages  than  theoneci'd  Nicaragua  or  Panama.  Having 
in  this  manner  reduoed  the  area  from  which  the  canal  may  draw  its 
traffic,  we  may  then  roughly  estimate  what  ]iart  of  the  trade  tonnage 
of  that  area  it  may  hope  to  obtain.  Thus  reasoning,  and  beeping 
in  view  the  above  distance  tables,  we  may  at  once  eliminate  the 
whole  inter-commercial  movement  between  Europe,  Asia,  and  Afriua. 
The  distance  from  Flymoulh  to  Singapore  by  Suez  is  7124  miles  less 
than  viA  Fanam^  and  1725  miles  less  to  Yokohama.  Indeed,  Plymouth 
is  74o  miles  nearer  to  Shanghai  by  way  of  the  Cape  of  Good  Hope  than 
by  a  Panama  canal  route.  Thus  dttlanee  says  that  for  the  inter-tradc  ot 
Europe,  Asia,  and  Africa  a  Fanamil  canal  will  be  uselees.  Almost  the 
entire  tonnage  and  revenues  of  the  Suez  canal  are  derived  from  that 
trade.  Hence  to  estimate  the  probable  traffic  of  a  Nicaragua  or  a 
Panam4  canal  at  several  million  tons,  simply  because  the  Suez  canal 
shows  about  ten  million  net  tonsof  shipping,  from  the  sonroes  indicated, 
doea  not  appear  to  be  logical. 

We  may  further  eliminate  from  control  of  the  Panamu  canal  all 
trade  between  Europe  and  Australia,  Sydney  being  about  12,410  miles 
distant  from  Plymouth  by  the  Panama  route,  and  11,200  by  Suez. 
Wellington,  New  Zealand,  is  11,728  miles  rid  Straits  of  Ifagellun,  and 
only  636  miles  leas  tid  Panama — a  differenoe  which  would  be  cancelled 
by  the  oanal  tolls. 

The  analysis,  thus  far,  seems  to  eliminate  from  the  influence  of  the 
Fanamd  canal  the  whole  inter-trade  of  by  far  the  greater  part  of  the 
land  surface,  and  over  nine-tenths  of  the  population  of  the  globe.     Our 
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inquiry  is  thus  narrowed,  bo  £ftr  as  the  Old  World  is  concerned,  to  the 
attractions  which  an  American  canal  may  have  for  Earopean  trade  with 
the  Pacific  side  of  the  Western  Continent.  In  this*  however,  it  is 
evident  that  the  canal  tolls  will,  to  a  considerahle  extent,  he  .a  govem- 
iiig  factor. 

With  the  traffic  problem  limited,  we  may  now  proceed  to  study  the 
ooiuinercial  movement  of  the  west  coast  of  South  and  North  America. 
( )r  the  continental  drainage  of  the  former,  89  per  cent,  finds  its  way  to 
the  Atlantic  ocean,  and  6  per  cent,  to  the  Pacific,  5  per  cent,  being 
abMorbod  by  the  thirsty  inter-Andean  section.  From  Panamd  to 
Hoiitbcrn  F](mador,  the  PaciGc  slope  of  the  Andes  is  a  dense,  almost 
ini|>tinetrable  jangle.  Then  commences  the  dry  desert,  which  extends 
t4i  Xf*  H.  lat.  The  height  of  the  Andean  passes*  forbids  their  becoming 
the  trade  avenues  of  any  important  part  of  the  east  slope  of  the 
Andes,  and  thus,  south  of  Panama  as  far  as  the  Straits  of  Magellan, 
foreign  commerce  must  consist  almost  entirely  of  the  imports  and 
exports  of  the  small  area  of  South  America  which  drains  into  the 
I'ft^iiflo  ocean* 

NumorouN  attempts  have  been  made  to  estimate  approximately  the 
probable  traffic  of  a  Panam4  canal.  They  have  been  based  almost 
wliolly  upon  official  statistics  of  tonnage  entrances  and  clearance^  of 
M\m,  It  is  this  method  which  has  so  swollen  the  estimates,  and  given 
rufiiiltN  which  are  unreliable.  Take,  for  instance,  the  commerce  of  the 
wnsi  ooast  of  South  America— -counted  in  this  way  it  is  gigantic. 
Tim  (MHiNting  trade  is  done  by  foreign  steamships,  and  a  single  2000* 
iiiu  ¥tmnit\,  running  from  Panamd  to  Valparaiso,  and,  during  every  trip, 
tinUt'0tf  and  rhnrrd  perhaps  at  a  dozen  ports,  picking  up  or  discharging 
^  ttw  Utm  of  freight  at  each,  may  add  yearly  200,000  to  300,000  tons 
of  tnirawm  and  clearances  to  the  commercial  record.  So  also  with  the 
i  )ftMiral  American  states  and  Mexico ;  the  little  port  of  Punta  Arenas,  in 
iUmU^  UUm,  sbows  a  movement  of  323,000  tons,  although  its  actual 
|fii|Mirt  and  export  trade  is  only  about  12,000  tons.  Thus  millions  of 
UtUH  tit  irafllc,  heretofore  credited  to  a  canal,  represent  the  cargoes  of 
"  I'lyiiiK  Htttohmen.'*  In  fact,  an  analysis  of  its  probable  traffic  is  one 
Iff  Mm  iM'ifti  hallu(]inating  of  problems.  It  involves  a  knowledge  of  the 
wmIkIiI^  of  all  exports  and  imports;  and  the  Pacific  coast  countries, 
h0hi»ifi  III  one  or  two  uncertain  cases,  give  no  weights  of  goods,  only 
Mi«tf  valuation  for  customs  purposes;  thus  one  is  almost  invariably 
hhUlihti  Uf  n%  an  average  cash  value  per  ton  on  both  exports  aad 
)0f|fOiU  Ut  arrive  at  the  approximate  tonnage;  and,  if  disposed  to  take 
MM  ii«a|;|£Aiai4;d  view  of  the  traffic  possibilities  of  a  canal,  may  swell  them 
li,  niw'fi^^  H9iy  Hgure.     Then,  also,  the  steamship  versus  the  sailing  ship 


■  pitmiU  AmitiiffA:   An  Oatlino  of  its  Physical  Geography."    By  G.  E.  Church. 
I,  ^.  Jutinukh  April,  1001. 
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has  to  be  considered,  the  yarylDg  net  register  of  ships  in  comparison 
to  cargo  capacity,  trade  winds,  ocean  currents,  coaling-stations  and 
cost  of  coal,  seasons  when  products  of  various  countries  are  in  most 
demand  and  require  the  most  rapid  means  of  transportation — these  and 
other  uncertain  factors  of  importance  are  involved  in  the  vexed  problem. 
Thus  men  of  marked  ability  and  good  faith  who  have  tried  to  solve  it 
constantly  change  their  figures,  as  Lesseps  did  up  to  the  collapse  of  his 
Panam4  company,  and  as  the  private  American  companies  which  have 
attempted  a  Nicaragua  canal  have  done.  Thus,  presenting  weapons 
to  any  expert  who  may  wish  to  challenge  my  estimate,  I  offer  the 
following : — 

South  Amebican  Tbade  upon  wuioh  an  Amekicax  Interoceanic  Canal  mcst 

DEPEND. 


Imports.  Exports. 

£  £ 

9,640,360   I  12,575,598 

2,106,640  3,361,520 

1,000,000  1,257,978 

703,41*0  792,208 

280,803  231,014 

600,000  914,269 

900,000  1,674,000 

272,289  726,393 


1900 

Chile    ... 

1899 

Pern     ... 

1898 

Kcaador 

1900 

Nicaragua 

1899 

HoDduras 

1900 

San  Salvador  . 

1898 

Ouatemala 

1899 

Mexico 

15,503,:)82    21,532,975 


The  general  value  of  Spanish  American  imports  on  the  Pacific  coast, 
^  calculate  at  the  rate  of  £25  per  ton.  The  exports  vary  in  value 
According  to  the  countries.  Coal  is  reckoned  at  a  separate  valuation. 
The  ton  of  merchandise  is  taken  at  2240  lbs.  in  all  cases. 


Chile. 

Impo,i«         £9,640,360 

Deduct  coail 674,746  tous,  valui'  1,012.000 


£8,628,360  = 


345,134     „     at  £25 


Total  imports  ...     1,019,880 


»» 


Deduct  523,200  tons  of  coal  and  goods  from  Pacific  ocean  countries, 
and  we  have  496,671  tons  of  cargo  for  North  Atlantic  ports.  But  it 
must  be  borne  in  mind  that  the  distance  between  Europe  and  Valparaiso 
is  but  1587  miles  greater  by  way  of  the  Straits  of  Magellan  than  by  the 
Panama  route,  and  that  eight-tenths  of  the  imports  of  Chili  enter 
through  Valparaiso  and  ports  to  the  Eoiith  of  that  principal  emporium 
of  the  country. 
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Exports £12,575,593 

Actual  tonnage  of  nitrate,  1,389,000  tons  at  £G  =  £8,334,000 

Exports  to  Pacific  coast  countries,  Argentine  and  Brazil         950,000 

9,284,000 

£3,291,598  = 
104,579  tons  at  £20  for  Xorlh  Atlantic 

For  Chile,  therefore,  we  have — 

Imports  496,671  tons 

Exports  of  nitrate       1,389,000    ,, 

„  merebandise        164,579    „ 


Total  North  Atlantic  trade       2.050,250    ., 

The  "  Permanent  Nitrate  Committee,"  of  London,  has  kindly  in- 
formed me  "  that  76*14  per  cent,  of  the  nitrate  tonnage  is  carried  by 
sailing  ships,  and,  although  the  percentage  by  steamers  is  gradually 
increasing,  sailing  ships  will  continue  to  have  the  preference  (except 
to  load  in  the  first  three  months  of  the  year  for  season  arrival)  as  long 
as  suitable  ships  continue  to  be  built.  Freight  by  steamer  is  from  one 
to  two  shillings  per  ton  higher  than  by  sail.  In  the  nitrate  trade 
a  ship's  cargo  is  generally  about  60  per  cent,  greater  than  the  registered 
tonnage.  Sailing  craft  average  ninety-eight  days  for  the  voyage  from 
Pern  to  England,  and  steamers,  fifty-six  days. 

**  The  largest  quantity  of  nitrate  is  shipped  in  the  months  of  October, 
November,  and  December.  There  is  much  diversity  of  opinion  among 
experts  as  to  the  life  of  the  nitrate  beds,  but  it  is  believed  that  there 
will  be  no  rapid  decrease  in  output  for  the  next  twenty  years.'* 

The  Paciiio  coast  trade  of  Bolivia  is  credited  to  Peru  and  Chile, 
across  which  countries  it  passes. 

Peri*. 

Imparls £2,100,640 

From  China  and  Pacific  coast  £140,547 

13y  way  of  Iquitos  on  Amazon  233,155 

673,702 


57,316  tons  at  £25 


£1,432,988  = 


Exports £3,361,520 

To  Pacific  countries  and  from  Iquitos      993,80± 


£2,367,716  = 


236,772  tons,  at  say  £10 

From  Peru,  therefore,  we  have — 

Imports  57,316  tons 

Exports 236,772    „ 


Total  North  Atlantic  frado      294,088 


»» 
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Ecuador. 

Estimated  ImporU,  £1,000,000 

There  are  no  statistics  for  a  recent  year,  but  the  valne  of  imports  at 
Guayaquil  for  the  first  six  months  of  1898  was  £43 M65,  representing 
the  goods  entered  and  actually  weighed  at  the  custom-house,  the  official 
weight  being  16,880  tons.  This  makes  the  average  value  over  £25  per 
toD,  and  thus,  in  some  measure,  confirms  my  estimate  of  the  general 
value  of  imports  before  examining  into  the  trade  of  Ecuador.  It  is 
probably  excessive  to  fix  the  yearly  imports  of  that  country  at  40,000 
tons. 

Exportt        £1,257,078 

To  Chili  and  Peru  121,127 


£1,136,851  = 
22,737  tons,  at  soy  £50 

For  Ecuador,  therefore,  we  have — 

Importd      40,000  tons 

J!«Xporw8         ...  ...  ...  ...  ...  ,,.       iZyiit        «) 


Total  North  Atlantic  trade       02.737    „ 

Colombia 

has  no  trade  with  the  North  Atlantic  worth  mentioning  through  her 
Pacific  coast  ports.  Panama  is  simply  a  land  transit,  not  to  be  taken 
into  account  when  estimating  the  interchange  of  goods  between 
countries.  Some  canal-tonnage  estimates  erroneously  include  the  traffic 
of  the  Panama  railway. 

(.'OSTA   Rk'A. 
Pacific  coast  imports  and  (xpoi Is  (estimated)      12,000  tons 

Nicaragua. 

Imports        £703,490 

Deduct  for  Atlantic  side        200,000 


£503,490  = 


20,100  tons  at  £2:> 


Exports        £792,203 

Less  gold,  silver,  and  Atlantic  coast  262,850 


£529,353  = 


8822  tons  at  £G0 

For  Nicaragua,  therefore,  we  have — 

Imports  20,100  tons 

fiZporxs  ...         •••         •••         •••         •••         •••         •••       0,0..^     ,f 


Total  North  Atlantic  trade  vith  Pacific  coast   ...    28,922 


ff 
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IIOXDLKAS. 

The  import  and  export  data  are  conf  used,  but  the  IniporU  arc  about — 

£280,803 

On  Atlantic  Bide     £80,803 

From  Pacific  coast 1,500 


£198,500 

8000  tona  at  £25 

EzporlB 

£231,014 

From  Atlantic  side          

...     £117,743 

Gold  and  silver     

67,484 

185  ****7 

£45,787 

2289  tons  at  £20 

Honduras,  therefore,  we  have — 

Imports           ...        ...        ...        ...        ... 

8000  tons 

JBiXporiB             •••          •••          ...          ...          ... 

•  •  •                      •  •  •                 ^^Ov            9f 

Total  North  Atlantic  trade  with  Pacific  coast  ...    10,289 


Salvador. 

Imj,orU  £000,000  =  24,000  tons  at  £25 

Expoi'lB  £914,269  =  30,475        „      £30 

This  credits  all  the  trade  to  the  North  Atlantic,  although  a  propor- 
tion is  due  to  the  Pacific  coast  countries. 
For  Salvador,  therefore,  we  have — 

Imports         24,000  toD 8 

xL xpor IS         ...        ...        ••.        ...         ...         •••        ...    *j\jyT t o    „ 


Total  North  Atlantic  trade  54,475    „ 


Gl'ATKMALA. 

JmpoiU        £900,000  =  36,000  tons  at  £25 

Export*       £1,674,000  =  47,830       „      £35 

This  also  credits  Ihe  whole  trade  of  Guatemala  to  the  North 
Atlantic,  although  it  dees  not  belong  to  it  entirely.  The  value  of  the 
coffee  of  Guatemala  exported  was  £1,478,096. 

For  Guatemala,  therefore,  we  have — 

Imports         36,000  tons 

Jl!«  Jk  LOlTfco  •••  •••  •••  «••  •••  •••  •••         «f  *0Ov        ff 


Total  North  A thintic  trade  83,830    „ 
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Mexico. 

The  finanoial  agent  in  London  gives  me  the  latest  statistics  which 
he  has  for  the  trade  of  the  west  coast  (Aoapulco,  Manzanillo,  San  Bias, 
MazatlaDy  Gnaymas,  and  La  Paz)  for  the  year  1896. 


ImporU 

Ezportt,  indadiDg  siWcr 


£272,289  =  10,912  tons  at  £25 
£726,393  =  18,160        .,       £40 


For  Mexico,  on  the  west  coast,  the  trade  varies  but  little, 
probably  an  excess  to  give — 

Imports  for  1900 12,000  tons 

Exports      20,000    „ 


It   is 


Totol  for  North  Atlantic  trade 32,000 

Although  some  of  this  tonnage  is  due  to  <  California. 


»» 


California. 
San  FrancisoD  imports      

Of  this :  120,000  tons  cement         

142,500     „    common  goods  at  £15 

909,800     ..    coal 

Balunce 
115,000     ..    high-class  trans-continental  gooods  at  £38 


...     £8.128J4D 


Total    1,286,800  „    total  Talne  ... 

Total  tonnage  imports 
Dednct  eoal  from  British  Columbia 
.,  .,         Australia  ... 

.,        others 
sundry  high-olats  goods 
China  and  Japan  cement 


Total  for  North  Atlantic  trade 


»f 


«» 


••■                      •••                      ••• 

197,764 

•••                      •••                      ••• 

2,137,338 

•••                   •••                   ••• 

1,406,134 

•••                       ■«•                       ••• 

4,387,513  = 

[)od8  at  £38 

•••                  •••                  ••• 

£8,128,749 

•■•                  •••                  ••• 

1,286,800  tons 

573,600  tons 

179,800    ., 

52,600    ,. 

115,000    „ 

1,800    „ 

922,800    „ 

...    364,000    ., 


^a;|K)r<«,  not  including  £3,123,954  treasure   ...     £7,949,012 

Of  which  to  Europe       2,928,606  = 

585,721  tons  at  £5 
Add      4,758    „    for  United  States  and  east  coa&t,  all  sea-rontc 
.,      73,890    „    r?d  Tanamd 


Total    664,369     ., 

For  San  Francisco,  therefore,  we  have  -  - 

Imports  ...        ...        ...        ...        ...        ...        ...    364,000  tons 

Exports  664,369    „ 

Add  for  San  Diego  end  Los  Angeles  imports  and  exports      20.000    ., 


Total  North  Atlantic  trade  by  sea 


...  1,(H8,369 


9* 
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Oregon  and  Washington. 

ImparU. 
At  Portland  ...        ..•        ...        ...         ...        ...     £531,458 

Of  this  from  Pacific  oonntries      461,11)1 


£70,267  = 


7027  tons  at  £10 


Exports        £1,801,072 

Trade  with  Pacific  548,286 


Trade  with  United  Kingdom     £  1,252,786  = 

313,196  tons  at  £1 
Imports  of  Puget  sound  customs  district  from  Earope.  say  15,000  tons  at  £10  =  £150,000 

Exports  to  „        140,465       ,.        £4  =  £561,858 

The  remaining  trade  is  with  Pacific  countries.     For  Oregon   and 
Washington,  therefore,  we  have — 

Imports  and  exports  of  Portland     320,223  tons 

Puget  sound  135,465    „ 


>»  >» 


Total  North  Atlantic  trade  by  seu    475,688    „ 

British  Columbia. 

Import  and  export  trade  with  North  Atlantic  via  Cape  Horn,  estimated  75,000  tons. 

Hawaii. 

Imports £3,800,000 

From  United  States  west  coast     1,831,000 


98,500  tons  at  £20 
Deduct  13,100    „    Asia  and  Pacific  islands 


£1,960,000  = 


Leaves  85,400    „ 

Exports £1,525,000 

To  west  coast  of  United  Slates      2,320.0(M) 


£2,205,000  = 


147,000  tons  at  £15 


For  Hawaii,  therefore,  we  have — 

Imports   ...        ...        ...         ...        ...  85,400  tons 

exports   ...         ...        ...        ...        ...        ...        ...         147,000    „ 


Total  for  North  Atlantic  trade         232.400    „ 

Polynesia. 

The  imports  and  exports  of  the  several  islands,  not  including  Fiji, 
are  valued  at  about  £265,000.    It  is  probably  an  excess  to  allow  20,000 
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tons  for  their  North  Atlantic  trade.   That  of  Fiji  is  almost  wholly  with 
Anstralia. 

Trade  or  the  United  States  ttith  the  Asiatic  Pacific  Coast. 

Imports. 

Jftpan  ...        ...        ...        ...        ...        ...        ...        ...  £6,544,884 

v^omft  ...         ...         ...         ...         ...         ...         ...         ...  U)OT9,223 

HoogKong 251,251 

Asiatic  Rassia           202 


Of  this  total  £12,175,560 

Cdlifoniia  receives £4,298,103 

Portland  „        ...        .' 88,100 

Poget  sound  ports  receive  1,825,663 

6,211,866 


£5,963,694 
Which  amoant  mostly- represents  goods  of  secondary  value,  say,  £25 
per  ton  =  238,547  tons 


Exports. 
From  the  Unitetl  States  to — 
•J  apan  ...        ...        ...         «■• 

vyQiiia  ...         •••         ...         ... 

Hong  Kong  

Asiatic  Basbia        

( 'hioese  Russia      


£5,817,528 

3,051J49 

1,697,198 

610,050 

67,462 

£11,248,987 


From  which  deduct  for  California  ...     £2,250,000 

„         Portland 419,800 

♦»  >« 


Puget  soimd  porU        1,870,000 


4,539,800 


£6,701,187 
^f  this  amount,  take  half  at  tlie  avemge  tonnage  value  of  £-10  =       83,800  tons 

And  half        „  „  „  £20=     167,€00    „ 


ToUl        251,400    „ 

-^or  trade  of  United  States  with  the  Asiatic  Pacific  coast,  we  there- 
^^^  have- 

Imports 238,547  tons 

J!«XporL3      ...  ...  •••  ...  •••  ...       m01,xUU     „ 


Total        489,947    „ 

^^  the  east  coast  trade  of  the  United  States,  all  sea-route. 

It  may  be  appropriate  to  call  attention  here  to  the  hallucination 
^*^ich  exists  regarding  the  foreign  trade  of  the  people  of  China,  and 
^*^^  anxiety  of  the  Western  nations  to  secure  it  at  any  cost,  as  if  dense 
population  were  the  measure  of  commercial  possibilities.  Compare 
^iDa  with  its  400,000,000  inhabitants  with  the  Argentine  Kepublio 
and  Chile,  aggregating  but  8,000,000;  China  has  a  total  foreign  trade 
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of  £69,320,000,  and  the  two  other  countries  £80,556,000.  China  girefl 
lU,  did.  per  head,  and  the  Argentine  and  Chile  average  a  trade  of  £10 
per  head — the  difference  between  the  inertia  of  old  age  and  the  activity 
of  youth. 

The  Philippine  Islands — the  last  colonial   curse  of    Spain — now 
transferred  to  the  United  States. 

Imports  from  tbe  United  States        £270,000 

Exports  to  „  808,000 

The  former  at  £20  =     13,500  toDs 

The  latter  at  £15  =     54,000    „ 


Total         ...         67,500    ,. 

Deduct  for  California  trade 12,000    „ 


Leaves  for  east  coast  trade  of  United  States         ...    55,000    ,, 

The  tables  of  distances  do  not  warrant  the  supposition  that  any  of 
the  commerce  of  Europe  with  Australia  and  New  Zealand  can  be  diverted 
from  the  routes  it  takes  at  present ;  therefore  our  inquiry  regarding 
these  countries  is  conGned  (as  in  the  case  of  the  Philippine  islands)  to 
the  trade  which  the  United  States  has  with  them. 

Trade  of  Australasia  with  the  United  States. 

New  South  Wales 

V  ictoria        •..         ...         •••        ••« 

South  Australia      

New  Zealand 

Totals        £5,007,887        £4,675,029 

Of  the  imparts £5,007,887 

New  South  Wales  imports  from  west  coast  of 

United  States,  say     £300,000 

Victoria  (Government  Report)  71,485 

South  Australia,  say     50,000 

New  Zealand  (Government  Keport) 87,403 

008,888 


Imports. 

Exports. 

£2,557,961 

£3,981,242 

1,323,757 

235,012 

350,860 

900 

775,309 

457,875 

£4,498,999  = 
112,475  tons  at  £40 

OS  the  exports £4,675,029 

Those  from  New  South  Wales  include  gold    £3,701,156 
And  coal  to  west  coast  of  United  States    ...  66,094 

3,767,250 


£907,779  = 
22,695  tons  at  £40 

We  therefore  have  of  Australasian  trade  with  the  east  ooast  of  the 
United  States — 

Imports    ...        ...        ...        ...        ...        ...     112,475  tons 

J!«Xp0rt8        •••  .»•  ...  ...  ...  ...  2£«Vi/d       «, 

135,170    „ 
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Sammiry  of.  tonnage  upon  which  a  Panamd  canH  would  have  to  depend  for  traffie  were 

Hie  canal  open  to-day. 

Tons. 

vyOUd             •••            •••           •••            •••           •••           *••           •••  ^jvOU^aOU 

Jl  OaU         ••*        ••■       •••        •••        •••        •••       •••  X«7  jEavOO 

£oiiftdor     ...        ...         ...         ...        ...        ...        ...  62,737 

CO0U  Bica 12,000 

Kicaiagoa 28,922 

HoDdaras  ...        ...        ...        ...        ...        ...        ...  10,289 

Daiy&dor    •«•        ...        ••*        *••        ...        ...        ...  d4,i  /  o 

CrlUMOlllflLla                ...           ..••           ...           ...           ...           ...  oOyooU 

Ja.6X100         ...            ...            ...            ...            ...            ...            ...  0£,l/ilU 

California 1,048,369 

Oregon  and  WashiDp^toD            475,688 

Britiah  Columbia 75,000 

'xia^*au       ...         ...         ...         ...         ...         ...         ...  £0£f^\f\j 

Polynesia 20,000 

Asiatic-Pacific  coast       489,947 

Philippines           55,000 

Australasia           ...        ...        ...         ...         ...        ...  135,170 


Total 5,160,IG5 

When  we  consider  that,  of  the  nitrate  trade  of  Chile,  1,057,584  Iodb 

are  carried  by  sailing  craft,  that  the  exports  of  the  west  coast  of  North 

America  to  the  United  Kingdom  are  nearly  all  by  sail,  and  that  the 

remaining  countries  of  the  above  list  have  a  large   trade  by  sailing 

ships,  it  seems  reasonable  to  estimate  that  at  least  fifty  per  cent,  of  the 

commercial  cargo  tonnage  indicated  is  carried  by  sailing  craft.     Were 

there  a  strait,  without  toll  charge,  connecting  the  two  oceans  at  Panama, 

would   these  ships  take  that  route  ?     The  evidence  regarding  sailing 

conditions  is  of  such  a  nature  that  no  prudent  man  would,  for  the 

purpose  of  estimating  the  value  of  the  projected  canal  as  a  commercial 

venture,  take  into  account  the  tonnage  of  sailing  ships  engaged  in  the 

trade  of  the  countries  interested   in   it.      Even  the  **  Isthmian  Canal 

Commission"   in    its    report    just    presented    to    the    United    States 

Government,    although   it   includes  the    sailing-ship   tonnage    in   its 

estimate  of  canal  traffic,  says  :  *'  The  Nicaragua  route  would  be  the  more 

favourable  one  for  sailing  vessels,"  which,  however,  "would  probably 

be  unable  to  compete  with  steamers   to  any  considerable   extent  by 

either  canal.    They  would  certainly  be  unable  to  compete  with  steamers, 

both  using  the  Panama  canal."     In  other  words,  send  your  freight  by 

steamship  if  you  wish  to  use  the  canal.     But  suppose  you  do  not  wish 

to  use  it  ?     The  report  preserves  a  discreet  silence  as  to  whether  the 

Commission  believes  that  sailing  craft  can  be  counted  on  to  use  the 

canal  at  all. 

My  estimate  of  cargo  tons  upon  which  a  canal  would  have  to  depend, 
carried  to-day  by  sail  and  steamer,  is  5,160,105  tons,  from  which  it  seems 
proper  to  deduct  half  for  the  sail-tonnage,  2,580,082,  leaving  2,580,082 
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cargo  tons,  to  which  a  canal  must  look  for  traffic.  But  how  much  of  this 
can  the  canal  count  upon  with  certainty  ?  This  is  a  question  that  no 
one  can  answer  even  approximately.  Although  a  steamship  may  find  the 
canal  route  the  shortest  possible  for  her  voyage,  there  is  only  a  hopeful 
possibility  that  she  will  take  it,  for  there  are  other  factors  in  the 
problem  which  may  govern  her  choice  of  route,  so  well  known  to  the 
shipping  world  that  it  is  not  necessary  to  occupy  space  in  their  dis- 
cussion. For  instance,  in  1878,  the  tonnage  which  passed  through  the 
Suez  canal  was  2,269,r)78  tons  net,  while  the  tonnage  then  believed  to 
be  tributary  to  the  canal  was,  according  to  the  United  States  Bureau 
of  Statistics,  6,312,742  tons.  Thus  the  canal  got  36  per  cent,  only 
from  its  apparently  tributary  traffic.  But  let  us  be  generous  to  bo 
magnificent  an  enterprise  as  an  American  isthmian  canal,  and  assume 
that  it  will  get  70  per  cent,  of  the  apparent  steamer  traffic,  or  1,806,058 
cargo  tons.  Then  comes  the  question  what  is  a  cargo  ton  in  relation 
to  the  net  register  ton  of  a  steamship?  the  latter  being  the  class  of 
measurement  adopted  by  the  Isthmian  Canal  Commission  in  its 
estimate  of  canal  tonnage  for  purposes  of  toll.  It  is  well  to  state  that 
there  is  a  special  Suez  canal  tonnage  measurement,  on  which  the 
company  collects  its  nine  francs  per  ton  toll  for  all  ships  making  the 
transit  of  the  canal.  As  this  is  important,  I  give  it  in  connection  with 
the  tonnage  of  the  following  ships,  which  are  average  examples  of 
modern  freighting  steamers : — 


Name  of  ship. 

Gross  tons*. 

Kct. 

Suez  tons. 

Cargo 
capacity 

ChcUeDliam 

1 

3741 

2415 

2756 

'       6000 

Shrewsbury 

3223 

2079 

2828 

1       5400 

Winchester 

...  ;       3237 

2087 

2493 

!       5100 

Rugby 

...  '      3286 

2110 

2854 

5400 

Charterhouse 

3021 

1928 

i       2528 

4900 

Bepton 

2881 

1852 

2164 

4328 

Anglo  Chilian 

8817 

2441 

'       2924 

i       6000 

South  America 

4197 

2701 

1       3930 

7300 

Juanita  North 

3503 

2233 

2737 

5660 

Total 

••  • 

•  •  • 

30,006 

19,846 

25,214 

50,388 

The  average  cargo  capacity  of  these  steamships  is,  therefore, 
about  two  and  a  half  times  their  net  tonnage;  but  if  the  Saez 
measurement  be  adopted,  it  is  just  twice;  but  the  cargo  capacity  is 
dead  weight,  and  includes  coal-bunker  space.  If  the  cargoes  be  general 
measurement  goods,  the  ships  will  carry  more  than  their  full  cargo 
tonnage  capacity  plus  coal.  Thus,  in  estimating  the  ship  tonnage, 
and  including  a  few  ships  in  ballast  or  with  partial  loads,  it  may  fairly 
be  conceded  that  every  net  register  ton  of  steamships  will  carry  two. 
cargo  tons. 
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The  result  of  the  analysis  is  that  the  portion  of  existing  traffic 
which  a  Panamd  canal  may  possibly  attract  (1,806,058  cargo  tons)  will 
require  903,029  net  register  tons  of  steamships. 

The  Isthmian  Canal  Commission  recommends  a  "  net  register  "  toll 
of  $1  per  ton ;  bnt  states  that  the  cost  of  maintenance  of  the  Panamd 
canal  will  be  $2,000,000  yearly,  and  of  the  Nicaragua,  $3,300,000. 

Of  oonrBe,  mnch  depends  upon  the  growth  of  commerce  of  the 
countries  bordering  the  PaciGc  ocean  during  the  ten  years*  cutting  of 
the  canaL  That  growth  may  be  important,  but  is  it  not  over  estimated  ? 
What  has  it  been  on  the  Caribbean  sea  side  of  the  canal  during  the 
past  four  centuries?  When  the  estimates  for  the  old  Panamd  Canal 
Company  were  made  in  1879,  the  Congress  fixed  the  tonnage  at  5,250,000 
"  tres  hypoth^tique,"  and  therefore  "  prudently  reduced  "  it  to  4,838,000 
tons ;  but  calculated  that  upon  opening  the  canal  in  1 889  the  increased 
commerce  of  the  world  would  give  the  canal  7,249,000  tons  net  register. 
Thus  the  same  delusive  argument  prevailed  then  as  now  regarding 
growth  of  traffic.  Thirty  years  have  elapsed  since  Lesseps  held  his 
congress,  and  now  we  have  the  estimate  of  the  Isthmian  Canal  Commis- 
sion, giving  the  canal  4,574,852  tons  net  register,  and  stating  that  the 
new  Panama  Canal  Company  estimates  the  tonnage  at  4,685,575  tons. 
What  has  become  of  the  continuous  increment  since  Lesseps*  original 
estimate  ? 

After  an  elaborate  report  of  the  highest  scientific  value,  which  does 
great  honour  to  the  engineericg  talent  of  the  United  States,  the  Isthmian 
Canal  Commifision  seems  to  convey  the  impression  that  it  would  have 
been  thankful  if  chapter  ix.  on  the  *^  Industrial  and  Commercial  Value  of 
the  Canal**  had  been  entrusted  to  a  body  of  gentlemen  less  tied  to 
accurate  analysis,  and  a  knowledge  of  the  value  of  words.  How  keenly 
it  realizes  the  illusory  nature  of  its  tonnage  estimate  is  evident 
from  the  following  statement  in  its  report : — "  The  commerce  of 
western  South  America  with  Europe  will  continue  to  pass  the  Straits  of 
Magellan,  or  to  round  Cape  Horn ;  the  trade  of  the  American  Atlantic 
seaboard  with  Australia  will  keep  to  the  Good  Hope  route,  and  the 
traffic  between  our  eastern  seaboard  and  the  Philippines  and  southern 
China  will  remain  tributary  to  the  Suez  route  if  the  charges  for  passing 
the  American  canal  are  made  greater  than  the  saving  to  be  effected  by 
using  that  waterway.  A  toll  of  about  $1  per  ton  net  register  could 
probably  be  paid  by  the  commerce  between  Europe  and  western  South 
America,  and  by  that  of  our  eastern  seaboard  with  Australia ;  a  much 
higher  charge  would  probably  cause  a  large  share  of  the  business  to 
continue  to  be  done  by  the  routes  now  used.  For  the  commerce  of  our 
eastern  ports  with  the  Philippines  and  the  main  land  of  Asia  between 
Singapore  and  Shanghai,  the  distance  by  way  of  the  Suez  and  Isthmian 
canals  will  be  so  nearly  equal  that  the  route  will  depend  largely  upon 
tolls.     Light  charges  at  the  American  canal  will  give  that  waterway  a 
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large  share  of  the  tonnage ;  high  tolls  will  cause  the  Snez  route  to  be 
used." 

The  report  of  the  Commission  (minus  appendix)  *  only  generalizeB 
the  traffic  estimates,  giving  6,702,541  cargo  tons.  One  may  be  allowed 
to  express  surprise  that  net  tonnage  in  1899  "  was  ascertained  by  an  ex- 
amination of  the  statistics  of  entrances  and  clearances  kept  by  the  United 
States  and  European  countries,  and  included  336,998  tons  for  the 
commerce  now  crossing  the  isthmus  of  Panamd."  This  net  register 
vessel- tonnage  for  the  Panam4  railway  for  1899  is  so  widely  at  variance 
from  *  Poor's  Manual,'  which  gives  287,400  ordinary  gross  tons  for  that 
year,  that  the  discrepancy  merits  attention. 

The  Commission  says  that  its  total  traffic  estimate  '*  was  com- 
pared with  the  investigation  made  by  the  New  Panama  Canal  Company. 
The  records  of  vessel  movements  kept  by  that  company"  (the  italics  are 
mine)  "show  a  traffic,  for  the  calendar  year  1899,  of  3,848,677  tons  net 
register  for  the  commerce  between  Europe  and  the  Western  coast  of  the 
American  continent,  between  the  Atlantic  seaboard  of  America  and 
trans-Pacific  countries,  and  between  the  two  American  seaboards.  The 
total  obtained  from  the  records  kept  by  the  Panama  Company  does  not 
include  any  vessel-tonnage  for  the  commerce  now  crossing  the  isthmus. 
The  addition  of  that  tonnage,  336,998  tons,  raises  the  total  to  4,185,575." 

One  gathers,  from  this  statement,  that  the  New  Panama  Canal 
Company  has  kept  a  special  "  record  of  vessel  movements "  during  the 
year  mentioned.  But  the  Commission  has  been  misinformed,  or, 
perhaps,  has  misinterpreted  the  information  given  to  it.  The  Panam& 
Canal  Company  informs  me  that  its  estimate  is  derived  from  "  le  de- 
pouiUement  de  tr^s  nombreux  documents  de  statistique " — abstracts 
from  very  numerous  statistical  documents — which  is  the  procedure 
which  has  been  adopted  in  all  canal  traffic  estimates  since  that  made 
by  Lesseps. 

Would  it  not  be  desirable  to  have  something  more  definite  than 
the  following  item  in  the  Report  of  the  Commission :  "  The  entrances 
and  clearances  of  New  Zealand's  trade  with  North- Western  Europe 
amounted  to  481,178  tons,  net  register  in  1899,  and  the  European 
commerce  of  the  other  islands  east  of  Australia  to  181,743  tons.  Of 
this  total  traffic  of  662,921  tons,  500,000  might  have  advantageously 
used  an  isthmian  canal,  and  this  should  be  added  to  the  canal  tonnage 
originating  or  terminating  in  America.  This  makes  the  total  obtained 
by  the  Commission's  investigation  of  the  tonnage  that  might  have  used 
an  isthmian  canal,  in  1899,  4,574,852  tons  net  register;  and  the  total 


*  I  learn  that  the  appeiidix  to  the  report  of  the  Commission  caoDot  bo  completed  for 
several  months  yet.  This  appears  to  postpone  cunal  legislation  at  Washington ;  for 
no  prudent  legislative  body,  even  with  the  overflowing  treasury  of  the  United  States 
behind  it,  can  afford  to  launch  forty  to  fifty  million  sterling  into  Panamd  or  Nicaragua 
without  a  keen  analysis  in  detail  of  the  generalized  estimates  of  traffic. 
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obtained  by  adopting  the  New  Panamd  Canal  Company's  figures, 
originating  or  terminating  in  America,  4,685,575  tons."  It  is  notable 
that  the  estimate  of  the  Canal  Company  itself  is  3,848,577  tons,  and 
that  the  Commission  adds  to  it  the  Panamd  railway  traffic  and  500,000 
tons,  which,  in  its  opinion,  north-western  Europe  may  send  through 
the  canal  in  the  New  Zealand  trade.  The  report  absorbs  every  vessel 
which,  in  its  voyage,  might,  on  the  basis  of  distance,  ''have  ad- 
vantageously used  the  canal."  Does  the  Suez  canal,  to-day,  show  a 
traffic  tonnage  on  the  same  hypothesis?  I  sympathize  with  the 
Isthmian  Canal  Commission.  Only  monastic  patience  and  mathematical 
talent  impervious  to  offence,  can  wade  through  the  voluminous, 
frequently  overloaded  and  often  contradictory  and  erroneous  trade 
statistics  of  the  world,  and  derive  from  them  any  satisfactory  result. 
In  the  "Preliminary  Report"  of  the  Commission,  November  30,  1900, 
I  find  that,  after  an  exhaustive  study  of  the  commerce  of  the  world, 
it  is  estimated  that  it  will  give  the  canal  net-register  tons  5,736,456. 
The  final  report  reduces  this  figure  to  4,574,882 — that  is  to  say,  by  no 
less  than  1,161,574  tons.  It  is  to  be  regretted  that  the  estimates  are  so 
wavering. 

The  "Preliminary  Report"  says,  "The  statistics  of  exports  and 
imports  of  all  countries  being  given  in  values  or  quantities,  it  was 
necessary  to  convert  these  into  their  tonnage  equivalents."  Here 
we  are  agreed,  but  why  did  the  Commission  abandon  this  only 
legitimate  basis  for  an  estimate,  and  resort,  in  the  final  report,  to  the 
ignis  faiuus  one  of  "  entrances  and  clearances  "  of  vessel  tonnage? 

The  most  elaborate,  voluminous,  aud  careful  Isthmian  canal  traffic 
estimate,  on  this  basis,  which  I  have  seen  was  that  made  in  1880, 
by  the  United  States  Bureau  of  Statistics,  under  the  very  intelligent 
direction  of  Mr.  Joseph  Nimmo,  jun.  Even  thus,  his  "Proposed 
American  Interoceanic  Canal  in  its  Commercial  Aspects  "  could  find 
only  1,625,000  tons  to  credit  to  the  canal  from  the  world's  commerce. 

For  the  sake  of  brevity,  I  have  largely  confined  my  estimate  to 
Panam&,  but  if  Nicaragua  be  the  route  adopted,  the  tonnage  conceded 
must  be  reduced,  because,  for  most  of  the  general  merchandise  trade  of 
Chili,  it  will  turn  the  scales  in  favour  of  the  Straits  of  Magellan. 

Against  the  disadvantage  of  a  canal  with  locks,  recommended  by  the 
Commission,  whether  across  Nicaragua  or  Panam^,  the  depth  of  water 
throughout  is  to  be  35  feet.  This,  taking  into  consideration  the  increas- 
ing size  and  draft  of  ships,  will,  of  course,  give  an  American  canal  great 
^vantages  in  competition  with  Suez  for  the  trade  of  the  Pacific  coast 
of  Asia  and  adjacent  islands  ;  but  is  it  supposable  that  the  Suez  Canal 
Company  will  allow  its  control  of  trade  to  escape  for  want  of  dredging  ? 
The  maximum  draft  of  ships  permitted  in  the  canal,  since  April  1.*),  1890, 
is  25  feet  7  inches. 

In  considering  the  tonnage  which  will  use  an  American  canal,  coal 
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becomes  a  factor  of  importance,  and  perhaps,  in  some  cases,  it  is  master 
of  geographical  position.  The  best  bunker  coals  are  Cardiff,  Tyne, 
Newcastle  (in  New  South  Wales),  and  Pocahontas  or  New  River,  shipped 
at  Norfolk  and  Newport,  Virginia.  Poorer  descriptions  are  found  in 
India,  Japan,  and  Chile,  not  at  all  comparable  to  those  mentioned.  The 
west  coast  of  the  United  States  is  supplied  with  excellent  coal  from 
Australia,  Wales,  British  Columbia,  Seattle,  Tacoma,  Mount  Diablo, 
Coos  Bay,  Tesla,  and  Rocky  mountains. 

For  Suez  canal  voyages,  the  following  are  approximate  prices  for 
annual  coaling  contracts  at  Port  Said,  Colombo,  and  Singapore,  1897  to 
1902:—* 


1897.     1898.     1899.     1900.     1901.     1902. 


d.      8       d.       g.      d       »       d.      s. 


Port  Said,  Welsh     ... 

18 

0  1 

20 

6 

24 

6 

26 

0 

29 

0 

24 

0 

Colombo,         „ 

30 

0 

27 

G 

31 

0 

35 

6 

45 

0 

30 

0 

Bengal     ... 

21 

0 

20 

6 

22 

6  1 

23 

0 

23 

0 

20 

0 

Singapore,  Welsh    ... 

35 

0 

35 

0 

32 

6  ; 

38 

0 

46 

0 

37 

6 

,,          Japan    . . . 

19 

6 

26 

0 

24 

0  ! 

26 

0 

27 

0 

25 

0 

''  With  regard  to  Colombo  and  Singapore,  the  largest  and  fastest 
steamers  take  Welsh  coal  as  a  rule,  but  some,  at  Singapore,  take  the 
best  description  of  Japan  coal,  paying  sometimes  a  shilling  or  two  above 
the  ])rices  given,  in  order  to  secure  best  possible  descriptions.  Ordinary 
steamers  lake  Bengal  coal  at  Colombo,  and  ordinary  best  Japan  at 
Singapore." 

The  price  of  Japanese  coal  at  Hong  Kong  is  228. ;  at  Shanghai,  2i)s. ; 
and  at  Yokohama,  19a, 

The  price  of  coal  in  Oregon  at  tide  water  is  about  12«.  per  ton ;  at 
Vancouver,  19*. ;  at  Esquimalt,  23<. ;  Victoria,  23«.  At  San  Francisco, 
during  1890,  the  best  Australian  averaged  from  27«.  to  30<.,  but  the 
growing  output  of  the  mines  of  British  Columbia,  Oregon,  and  California 
promises,  within  a  few  years,  to  supply  the  entire  wants  of  the  Pacific 
coast  of  North  America.  Coronel  (Chile)  coal  is  of  very  poor  quality, 
and  averages  about  20«.  per  ton  as  against  40^.  for  Pocahontas  or  Welsh. 
At  Honolulu,  Australian  coal  is  about  48«.  per  ton,  Seattle  40«.,  and 
British  Columbia,  which  is  of  very  fine  quality,  52«.  New  River  steam 
coal,  Virginia,  is  13<.  at  Newport  News,  28<.  at  Colon,  and  38».  at  Panamd. 
By  these  prices  the  comparative  coaling  cost  of  a  voyage  via  Suez  or 
via  Panama  may  be  approximately  estimated. 

The  average  speed  of  a  cargo  ship  is  about  9  knots  an  hour,  and  the 
following  example  of  a  voyage  is  interesting :  f  Steamer  Straits  of 
Menai,  6200  cargo  tons,  speed  about  9  knots,  voyage  recently  made  from 
United  Kingdom  to  Amoor  river,  Japan,  Puget  sound,  Coronel,  Straits  of 

*  I  am  indebted  to  Messrs.  Hull,  Blyth  &  Co.  for  preparing  this  table  for  me. 
t  By  the  courtesy  of  Messrs.  Mann,  George  &  Go. 
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MagellaD,  Cape  of  Good  Hope,  Delagoa  bay,  Cape  of  Good  Hope, 
Baenos  Ayres,  and  home.  Consumption  of  ooal  per  day  was  :  Scotch, 
16  tons  9  cwt. ;  Welsh,  taken  abroad,  15  tons  2  cwt ;  Japanese,  17  tons 
7  cwt. ;  British  Columbia,  at  Puget  sound,  18  tons  9  cwt.;  Coronel,  20 
tons.  The  above  is  a  practical  demonstration  of  the  relative  value  of  the 
different  coals  mentioned,  for  steam  purposes. 

My  finding  of  the  problematical  traffic  of  an  American  interoceanic 
canal  is  903,029  tons,  net  register,  on  the  basis  of  the  world's  com- 
mercial movement  to-day.  What  is  the  principal  reason  that  it  is 
problematical  ? 

To  answer  this  pertinent  question,  an  inquiry  into  the  relation 
which  the  projected  canal  will  bear  to  the  Pacific  railways  of  the 
United  States  and  Canada  is  important.  When  the  47^  miles  of  the 
Panama  railway  were  opened  to  traffic,  January  28,  1855,  there  was 
not  so  great  a  length  of  railway  west  of  the  Mississippi  river.  Now 
there  are  seven  trans-continental  lines  which  reach  the  Pacific  coast. 
The  first  one,  the  Union  and  Central  Pacific,  was,  with  a  divine  faith  in 
the  solidarity  of  the  country,  pressed  to  completion  during  the  great 
Civil  War,  and  opened  to  traffic  from  New  York  to  San  Francisco,  May 
10,  1869.  The  first  whistle  of  the  locomotive  called  the  trade  between 
the  Atlantic  and  Pacific  states  to  abandon  the  Panamd  and  Cape  Horn 
routes,  and  take  the  trans-continental  one.  In  1869,  the  interchange 
of  trade  between  New  York  and  San  Francisco  vid  the  Panamd  railway 
was  valued  at  £14,040,000.  In  1870  it  dropped  to  £3,720,000,  and  in 
1879,  by  continuous  decrease,  had  fallen  to  £990,000.  These  figures 
include  treasure  £3,230,000  in  1869,  and  only  £43,300  in  the  year 
following.  The  Panamd  railway  had  evidently  lost  its  control  of  inter- 
oceanic communication;  man  had  discovered  how  to  turn  and  make  of 
quite  secondary  value  one  of  the  most  commanding  geographical  posi- 
tions on  the  globe — one  from  which,  for  three  centuries,  Spain  had 
directed  the  commercial  destinies  of  two- thirds  of  the  Western  Conti- 
nent and  the  whole  eastern  shore  of  the  Pacific  ocean.  If  the  effect 
of  the  trans-continental  railways  on  the  traffic  across  Panam&  was 
disastrous  to  the  Panamd  railway,  it  was  annihilating  to  that  between 
the  Pacific  and  Atlantic  coasts  vid  the  Cape  Horn  route.  In  1869,  a 
magnificent  fleet  of  clipper  ships  carried  on  this  commerce ;  they  have 
disappeared!  In  1900,  the  Panamd  railway  showed  a  movement  of 
357,377  tons  of  freight ;  not  so  much  as  in  1888. 

T}ie  tonnage  tran§porUd  hy  the  foUumng  named  Paeifio  railtcay$/or  1900,  according  to 

*  Foot* 9  Manual,   imm — 

By  the  Atchison,  Topeka,  and  Santa  Fe  9,893,018 

„       Missouri  Paoifio       11,126,275 

...        ...      7,121,655 

Great  Northern  Pacific 
Southern  Pacific      


Total  tons 


5,162,757 
15,256,989 


48,560,698 
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This  tonnage,  136  times  that  of  the  Panamd  railway,  includes  the 
local  and  through  traffic  which  has  been  called  into  existence  west  of 
the  Mississippi  river  since  the  Panama  railway  was  built.  To  this 
we  may  add  the  traffic  of  the  Canadian  Pacific,  7,155,813  tons,  over 
twenty  times  that  of  the  Panam4  line.  These  avenues  of  commeroe 
are  different  from  those  of  ocoan-bome  trade ;  they  ramify  in  countleas 
directions ;  every  city,  town,  and  hamlet  draws  life  and  vigour  from 
them ;  thousands  of  stations  aloDg  their  routes  serve  as  distributing 
points  from  which  branches  lead  to  minor  centres.  This  vast  system 
of  communications  may  be  likened  to  a  fisher's  net  spread  across  the 
oontinent  and  from  the  Gulf  of  Mexico  to  Lake  Winnipeg,  with  every 
mesh  teeming  with  active  life  and  trade  possibilities,  and  interested  in 
the  welfare  of  every  other  mesh.  What  a  commerce  !  Id  comparison  to 
this  picture,  what  is  the  ship  and  her  ocean  avenue  ?  There  are  no 
distributing  and  receiving  points  for  cargo  at  every  mile  of  her  voyage ; 
on  the  contrary,  she  is  a  medium  of  through  traffic  only ;  the  ocean 
waste  is  not  a  feeder  of  her  powers,  but  a  severe  tax  upon  them ;  she 
leaves  a  port,  and,  after  many  days,  reaches  another,  and  all  is  loss 
in  the  interval ;  as  she  ploughs  her  way  through  the  waters,  they  close 
in  behind  her,  and  are  again  as  they  were  a  million  years  ago.  This 
is  the  transportation  means  upon  which  our  United  States  Government 
counts  to  do  battle  with  the  Pacific  railways  for  trans-continental  and 
Pacific  ocean  trade  when  an  American  canal  is  cut. 

When  an  interoceanic  canal  began  to  be  seriously  discussed  in  1870, 
the  people  of  the  United  States  had  not  found  a  satisfactory  modus 
Vivendi  with  the  railways.  Only  recently  have  the  interests  of  both 
become  harmonious,  the  railways  finally  bending  to  the  neoessitieB 
of  the  country  as  regards  traffic  rates.  I  am  indebted  to  the  *'  Interstate 
Oommerce  Commission ''  for  the  following  traffic  rates  at  present  ruling 
per  ton-mile,  in  comparison  to  those  of  1870  : — 

1870.  1900. 

Lines  east  of  Chicago l.Gl  cents  ...  0.55  cents 

West  and  north-west  lines      2.61     .,  ...  0.89    „ 

South-west  lines  2.95     „  ...  0.91    ,, 

Southern        „  ...        ...        ...        ...  2.39     „  ...  0.63    „ 

Trans-continental  lines  4.50     „  ...  0.93    „ 

These  rates  are  the  average  for  the  entire  traffic  of  each  set  of  lines. 
The  following  are  the  through  rates  for  all  classes  of  goods  from 
San  Francisco  across  the  continent : — 

Glass  Batks  in  Cekts  per  100  lbs. 

1  2  3  4'5A         B         C         I>         E 


^ TNe^YoTr'"""}  3"0  330  205  210  185  185  165  130 ,  115  105 
Tncw  J™eSnH^20  280  230  185  165  167  H8  115 '  100  90 
^'Tot'lveftlJjr"''"")  :«<>   260   220    180   160    160    HO    110 '    95'    85 
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Among  certain  articles  not  classiKeil  are  cunneJ  gooi^e,  beanu,  and 
dried  fraite.  The  ratee  ard  the  same  on  these  articles  from  San 
Francisco  to  New  Torlc,  New  Orleans,  or  Ualveaton — canned  goo3a  and 
beans  75  cents  per  100  lbs,,  and  frnit  $1.  It  is  thus  seen  that  the 
railways  are  already  able  to  cany  certain  goods  aonws  the  continent 
for  $16.80  per  gross  ton.     The  distaoceH  are — 

From  Bbd  Franouco  to  Xen  York  ]{267  miles 


*  Post's  Manual '  gives  the  average  receipts  per  ton-mile  for  the  trunk 
lines  of  the  United  States  for  1900  as  0.736  cent — say  three-quarters 
of  a  Dent. 

TboBe  of  tha  New  York  oentrat  B;Bteai  (10,3ST  milea)  wore        0.56  coats 

N'orrolkaodWeBtem  (1554  miles}      O.tis    „ 

(.'bewpeaku  mid  Obio(147ti  milea) 0,'M    „ 

GanBdian  FiiciSc  (H336  milee)  0.79    „ 

May  we  not  suppose  that  as  the  country  west  of  the  Mississippi 
river  is  more  thickly  populated  and  developed,  and  local  traffic  increases, 
the  trans-eon tinenta)  Hues  will  gradually  reduce  their  through-rate 
tariffs  for  atl  low-olasa  freight  (the  only  kind  for  which  an  Isthmian 
oanal  may  possibly  compete^  to  half  a  cent  per  ton-mile  at  most? 
They  do  that  now  for  canoed  goods  and  beans.  This  is  the  orui  of  the 
position  as  to  railways  vb.  canal,  but  uoly  su  far  as  the  immediate  fringe 
of  the  Atlantic  coast  is  concerned.  Every  ton  of  Pacific  coast  goods 
-which  may  be  landed  in  Hew  York  I'lVi  an  Isthmian  canal,  and  destined 
for  inland  consumption,  will  be  handicapped  as  it  moves  westward 
until  the  total  transportation  charge  esceeda  that  of  the  ton  crossing 
eastwards  across  the  continent  to  meet  it ;  and  the  same  applies  to  the 
reverse  movement  of  trade.  Two-thirds  of  the  population  of  tiie  United 
States  are  found  west  of  the  Appalachian  mountain  range,  and  the 
centre  of  population  of  the  entire  country  is  in  Southern  Illinois.  It 
is,  therefore,  manifestly  inadmissible  to  argue  that  inland  products  of 
the  states  of  California,  Oregon,  and  Washington  will  be  shipped  say 
100  miles  westward  to  a  Pacific  port,  pay  loading  charges,  freight  by 
steamer,  canal  toll,  insurance,  unloading  at  New  York,  storage  and 
agency  commissions,  to  again  move  westward  by  railivay  to  the  interior, 
when  such  products  can  be  transported  directly  and  delivered,  by  un- 
disturbed carload,  at  the  point  of  demand,  be  it  the  smallest  town  found 
on  any  branch  line  of  railway  in  the  United  States. 

By  the  courtesy  of  Mr.  Stubbs,  Director  of  Trans-Continental  Rail- 
way Traffic,  I  learn  (January  2,  l!i02)  that  "the  average  time  between 
San  Francisco  and  New  York  for  freight  by  rail  is  twelve  to  fourteen 
days;  eid  Panama,  the  schedule  time  is  thirty  days." 

How  far  can  the  Pacilic  railways  compete  with  a  maritime  canal 
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for  the  trans-Paoific  trade?  An  examination  into  the  reoent  com- 
mercial development  of  the  Pacific  coast  of  the  Dominion  of  Canada 
and  the  United  States  brings  surprise  after  surprise.  All  the  important 
ports — San  Francisco,  Portland,  Seattle,  Port  Townsend,  Tacoma,  and 
Yancouver — are  preparing  to  share  in  the  trade  of  the  Orient  and  of 
all  Pacific  ocean  countries. 

Numerous  lines  of  great  steamships  are  entering  the}  field  for  the 
trans-Pacific  trade,  and  the  "  Pacific  "  railways  of  North  America  are  evi- 
dently determined  to  control  it  to  a  large  extent.  The  Canadian  Pacific 
has  a  service  to  Yokohama  and  Hong  Kong,  to  which  they  have  recently 
added  two  large  steamships.  The  *' Canadian  Royal  Mail  Steamship 
Line  "  has  three  steamers  giving  monthly  service  to  Honolulu,  Brisbane, 
and  Sydney;  the  Japanese  ''Nippon  Tusen  Kaisha  Company,"  the 
entrances  and  clearances  for  which  at  Seattle  for  1900  reached  over 
77,000  tons  net  register,  competes  with  the  Canadian  Pacific  and 
Dodwell  lines  for  the  trade  between  Japan  and  the  American  Pacific 
coast,  with  a  fine  fleet  of  steamships ;  the  *'  Great  Northern  Steamship 
Company,'*  recently  incorporated,  is  building  three  steamships,  aggre- 
gating 33,000  tons  capacity,  to  run  in  the  Seattle-China  trade  in 
connection  with  the  Great  Northern  Pacific  Eailway ;  the  '*  Globe 
Transportation  Company,"  also  recently  incorporated,  is  building 
steamers  for  the  general  trade  of  the  Pacific,  with  headquarters  at 
Seattle ;  and  the  '*  Oregon  Railway  and  Navigation  Company  "  is  to  have 
four  new  steamships  for  the  China-Japan  line  from  Portland,  Oregon. 
^  A  feature  in  the  shipping  trade  of  the  Pacific  coast  is  the  advent  of 
the  Glen  line  of  steamers ;  from  Tacoma,  two  steamers  have  already 
departed  loaded  with  wheat  and  other  freight  for  Europe.  It  intends 
to  maintain  regular  sailings  from  Tacoma  to  London  via  Manila,  Singa- 
pore, Penang,  Colombo,  Rangoon,  the  Red  sea,  Suez  canal,  Mediter- 
ranean, and  continental  ports.  The  principal  cargo  will  be  wheat  for 
Europe,  with  general  merchandise  for  the  Philippines  and  the  ports 
south  and  west  of  Hong  Kong."  *  The  lead  of  the  Glen  line  is  being 
followed  by  the  "China  Mutual  Steam  Navigation  Company"  to  enter 
the  same  trade.  Here  we  have  a  practical  recognition  of  the  great 
advantages  possessed  by  the  Suez  canal  in  the  matter  of  numerous 
ports  along  the  route  of  vessels  using  it.  The  same  consular  report 
says,  "  There  is  no  doubt  the  large  trans-continental  railways j  are 
making  strenuous  efforts  to  influence  the  commerce  of  the  Orient,  for 
the  benefit  of  their  lines,  and  eastern  railways  (not  touching  the  Pacific 
shore)  are  continually  striving  for  connections  with  this  trade." 

The  "American-Hawaiian  Steamship  Company"  is  putting  on  la 
line  of  six  steamers  of  large  capacity  for  the  San  Francisco,  Honolulu, 
and  New  York  trade.  The  "  Oceanic  Steamship  Company  "  has  recently 
agreed  to  make   eleven  round  trips  yearly,  with  3000-ton  steamers, 

•  British  Consular  Beport,  No.  2666.  on  the  trade  of  Portland,  Oregon.     1901 . 
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between  San  Francisco  and  Tahiti.  The  same  company  has  three  6000- 
ton  steamers  lately  arrived  at  San  Francisoo  for  the  trade  between  that 
port  and  Sydney.  The  "  Pacific  Mail  Steamship  Company  "  is  building 
two  vesseU  of  1  :i,000  tons  capacity,  oaoh  to  be  added  to  their  fleet  operating 
between  San  Francisco  and  Hong  Kong,  and  a  line  to  Manila  is  iinder 
discussion  in  San  Francisco,  Five  large  Bteamship  lines  are  now 
running  along  the  west  coast  from  San  Francisco  to  Valparaiso,  and 
in  this  trade  the  "Pacific  Steam  Navigation  Company"  has  recently 
joined  the  "  Compaiiia  Sud-Americana  do  Vapores  "  of  ( 'hile  with  four 
steamers  each.  The  "  Kosmos  Steamship  Company  "  (German)  operates 
between  San  Francisco  and  Hamburg  via  Central  and  South  American 
porta,  and  find  the  trade  profitable.  Most  of  the  freight  taken  is  landed 
in  Peru  or  Chile,  where  the  vessels  secure  cargoes  for  Europe. 

What  does  all  this  great  commercial  pr6]«ration  portend?  There 
Oan  be  but  one  response,  and  that  is  that  the  west  coast  of  North 
America  recognizes  and  is  determined  to  utilize  its  geographical 
position,  facing  the  Orient,  and  make  its  pirts  the  emporia  of  Oriental 
trade  for  the  whole  of  North  America,  throughout  which  200,000 
miles  of  railways  will  receive  it  and  give  exchanges. 

The  railways  have  but  little  respect  for  the  geographical  position 
of  Panama,  and  seem  to  shatter  the  old  idea  that  nature  intended  that 
man  should  make  oceana  and  rivers  his  principal  avenues  of  commerce ; 
they  often  force  the  ahip  to  abandon  its  old  route,  while  they  frequently 
ignore  the  largest  rivers :  they  havo  turned  the  Mississippi  into  little 
other  than  a  great  drainage  ditch.  Through  the  kindness  of  the  War 
X)epartment  at  Washington  (December  last),  I  am  informed  that  between 
Btinneapolis  (Minnesota)  and  the  mouth  of  the  Missouri  river  twouty- 
eeven  railway  bridges  cross  the  Mississippi.  Fourteen  of  them  are  also 
j>rovided  with  wagon  roadways.  Hefoie  railway  bridges  began  to  be 
Xnnltiplied  across  the  great  stream,  volumes  were  written  upon  its 
importance  as  a  commercial  artery,  and  one  of  the  arguments  for  the 
preservation  of  the  Union,  during  our  Civil  War,  was  that  the  North 
could  not  allow  the  mouth  of  the  river,  destined  to  cairy  to  the  sea 
the  ootnmerOB  of  the  whole  interior  of  the  United  States,  to  fall 
tinder  control  of  a  Southern  Confederacy.  How  much  of  that  commerce 
do  the  railways  now  allow  it  to  carry  to  the  sea  ?  The  great  central 
oity  of  Saint  Louis  seated  on  its  banks  will  answer  the  question.* 
Total  goods  received  in  1890,  by  rail,  15,375,441,  and  by  river,  512,010 
tona;  total  shipped  by  rail,  i:i,180,;i09,  and  by  river,  245,5«0  tons.  In 
1880,  the  freight  on  wheat  from  Saint  Louis  to  Liverpool  vid  New 
Ifork  by  rail  was  42  cents  per  10t>  lbs. ;  but  in  1900  it  was  l'.>,30  cents, 
and  by  river,  eid  New  Orleans  and  sea,  it  was  1R.41  cents.     The  grain 

iaint  Lonis  for  1300." 
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shipments  by  rail  to  the  Atlantic  seaboard  in  1900  were  6,780,000 
bushels,  as  agaiast  .'{,414,000  by  river  and  sea  route. 

Takiog  commerce,  engineering,  cost  of  completion,  yearly  main- 
tenance, and  period  of  time  required  for  construction,  the  Panama  canal 
route  appears  to  offer  advantages  superior  to  that  of  Nicaragua. 

This  being  a  study  in  commercial  geography,  the  military  reasons 
which  may  exist  for  cutting  an  interoceanic  canal  do  not  come  within 
my  ken.  They  must  be  powerful  to  compensate  for  the  long  years  of 
taxation  to  which  the  Treasury  of  the  United  States  will  be  subjeoted 
before  a  canal  can  give  any  return  upon  the  capital  involved,  not  to 
mention  the  deficit  for  a  term  of  years  between  revenue  and  cost  of 
maintenance.  The  Government  of  the  United  States,  and  both  political 
parties,  seem,  however,  committed  to  the  great  venture;  and,  as  a 
preliminary  to  its  realization,  have  even  been  willing  to  engraft  the 
Hay-Pauncefote  Treaty  upon  the  old  Clayton-Bulwer  Convention. 

A  powerful  nation  is  about  to  make  an  effort,  on  a  grand  scale,  to 
*'  side-track  "  the  magnificent  trade-avenues  created  by  the  private  capital 
and  resourceful  energies  of  its  own  people.  It  will  be  interesting  to 
watch  the  contest  between  an  Isthmian  canal  and  the  Autocrat  of  the 
03ntinent — the  locomotive. 
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By  HUGH  ROBERT  MILL,  D.Sc,  LL.D. 

There  has  recently  appeared  in  the  Pkiloaophtcal  TransactiouB  of  the 
Eoyal  Society  a  memoir  on  the  circulation  of  the  surface  water  of  the 
North  Atlantic,  by  Mr.  H.  N.  Dickson,  which  constitutes  an  important 
contribution  to  physical  geography.'^  It  is  published  at  an  opporttme 
moment,  when  our  Government  is  considering  the  whole  question  of 
international  co-operation  in  carrying  out  oceanographical  work  with 
a  view  to  the  improvement  of  fisheries,  and  when  all  the  maritime 
nations  of  Europe  are  exerting  themselves  strenuously  in  the  same 
direction.  We  propose  to  give  a  summary  of  Mr.  Dickson's  paper, 
necessarily  incomplete,  for  the  mass  of  work  it  contains  is  very  great, 
but  sufficient,  we  trust,  to  show  the  nature  of  the  problem  attacked,  the 
methods  employed,  and  the  results  obtained. 

The  introduction  contains  a  statement  of  Petermann's  conclusions 
arrived  at  in  1870  with  regard  to  the  part  played  by  the  Gulf  Stream 


♦  *'The  Circulation  of  the  Surface  Waters  of  the  North  Atlantic  Ocean,"  by  H.  N. 
DicksoD,  B.8C.     Philosophical  Transaciionty  Series  A,  vol.  196  (1901),  pp.  61-203. 
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in  the  circulation  of  the  North  Atlantic.  This  may  be  taken  as  the 
last  word  of  the  period  of  unsystematized  study,  which  was  superseded 
by  the  period  of  modem  research  with  the  improved  oceanographioal 
methods  elaborated  by  the  Chcdlenger  and  similar  expeditioos.  Peter- 
mann  recognized  that  the  current  of  the  Gulf  Stream  and  of  the  polar 
streams  varied  both  in  strength  and  direction  with  the  seasons,  and 
he  urged  that  special  researches  on  this  point  should  be  made.  Between 
1870  and  1890  many  expeditions,  equipped  by  dififerent  nations,  and 
sometimes  on  a  large  scale,  studied  the  oceanography  of  the  North 
Atlantic ;  but  they  did  not  seriously  take  up  the  seasonal  changes  in 
the  currents  or  in  the  physical  conditions  of  the  surface  water. 
The  only  exertion  was  the  compilation  of  current-charts  by  the 
Meteorological  Departments,  giving  the  average  conditions  for  the 
different  months.  This,  however,  while  making  the  fact  of  seasonal 
change  plain  enough,  did  not  make  it  possible  to  trace  the  actual 
process  of  change  from  month  to  month  in  any  particular  year  or 
sequence  of  years. 

In  1877  Prof.  Ekman  made  a  detailed  study  of  seasonal  changes 
in  the  Baltic,  and  he  was  followed  by  Prof.  Otto  Pettersson,  to 
whose  untiring  efforts  the  high  status  of  Scandinavian  oceanographioal 
research  at  the,  present  day  is  largely  due.  Somewhat  similar  work  was 
carried  on  round  the  coast  of  Scotland  by  Sir  John  Murray  and  the 
staff  of  the  Scottish  Marine  Station.  An  experiment  in  international 
co-operation  was  made  not  unsuccessfully  by  Swedish,  Norwegian, 
Danish,  German,  and  British  vessels  in  1893  and  1894.  Mr.  Dickson 
took  part  in  that  work,  and  his  preliminary  results,  published  in  the 
Geographical  Journal  for  March,  1896,  are  familiar  to  our  readers. 

Encouraged  by  these  results,  he  resolved  to  extend  them,  and  at  the 
same  time  to  treat  the  subject  with  greater  exactness  than  had  been 
previously  attempted  for  so  wide  an  area.  In  order  to  obtain  a  suiHcieut 
quantity  of  data,  it  was  necessary  to  confine  the  observations  to  the 
surface  water  only,  and  to  adapt  them  to  the  exigencies  of  unscientific 
collectors  on  vessels  whose  ordinary  route  aud  routine  could  not  be 
altered  for  any  scientific  purpose.  The  region  selected  for  study  was 
the  Atlantic  ocean  north  of  40°  N.,  and  arrangements  were  made  with 
the  Meteorological  Office  by  which  it  was  found  possible  to  obtain  a 
transcript  of  the  sea-temperature  observations  from  the  meteorological 
logs  of  a  large  number  of  British  ships.  Additional  data  were  obtained 
from  some  of  the  similar  institutions  in  foreign  countries,  and  a  good 
many  were  sent  in  direct  by  captains  who  had  become  interested  in 
the  work.  For  the  sake  of  uniformity,  all  temperature  readings  were 
reducid  to  the  same  scale,  and  the  Centigrade  was  adopted,  as  the 
interval  of  1°C.  was  found  a  convenient  one  at  which  to  draw  sea- 
surface  isotherms.  A  number  of  observerd  took  the  additional  trouble 
of  collecting  samples  of  surface  water  in  bottles  supplied  in  boxes  of 
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thirty,  and  sent,  on  the  return  of  the  ship,  direct  to  Mr.  Dickson  in 
Oxford  for  chemical  examination. 

The  samples  of  water  when  received  were  used  for  the  measurement 
of  salinity  by  means  of  titration  with  silver  nitrate  to  determine  the 
amount  of  halogen  present.  The  work  was  done  with  all  necessary 
precautions,  and  was  more  than  sufficiently  accurate  for  the  purpose 
of  charting  dififerences  in  salinity.  We  believe,  however,  that  both 
Mr.  Dickson  and  Prof.  Pettersson  underestimate  the  accuracy  and  the 
utility  of  the  hydrometer  for  determining  salinity  by  means  of  observa- 
tioDS  of  density.  Such  instruments  as  Mr.  J.  Y.  Buchanan's  absolute 
hydrometer,  or  the  total-immersion  hydrometers  more  recently  brought 
to  perfection,  yield  results  as  good  as  can  be  demanded  of  any  method 
for  distributional  purposes.  When  time  permits  and  the  expense  of  the 
method  of  titration  is  no  objection,  we  should  prefer  to  employ  both  pro- 
cesses, so  that  one  set  of  determinations  might  be  a  check  upon  the  other. 
The  quantity  of  water  placed  at  Mr.  Dickson's  disposal  put  the  use  of 
the  Buchanan  hydrometer,  which  is  a  somewhat  bulky  instrument,  out 
of  the  question ;  and,  as  we  have  said,  the  salinities  in  this  memoir  are 
thoroughly  accurate.  For  the  purpose  of  establishiug  ratios,  Mr.  Dickson 
determined  a  number  of  densities  by  means  of  the  laborious  and  diffi- 
cult, though  extremely  exact,  method  of  weighiog  pyknometer  tubes 
filled  alternately  with  distilled  water  and  the  sea-water  under  examina- 
tion. The  interest  of  the  results  is  physical  rather  than  oceanographical, 
and  so  need  not  be  further  referred  to  here.  The  sulphates  in  some 
samples  were  determined — a  useful  measurement,  as  the  variation  in 
the  ratio  of  sulphates  to  chlorides  is  one  of  the  best  tests  of  difference 
in  place  of  origin  of  sea- water. 

Having  described  and  exemplified  his  methods,  Mr.  Dickson  goes  on 
to  discuss  the  distribution  of  temperature  and  salinity  for  each  month 
of  1896  and  1897,  and  gives  a  map  showing  the  salinity  and  another 
showing  the  temperature  of  the  surface  water  of  the  North  Atlantic 
for  each  month  of  the  two  years.  These  maps  are  beautifully  reproduced 
in  colour  by  Bartholomew,  and  distinctly  show  the  seasonal  variations 
of  the  conditions. 

The  final  section  of  the  memoir  is  a  discussion  of  the  movements  of 
the  surface  water  based  upon  the  observations  shown  in  the  maps.  It 
is  the  most  interesting  part  of  the  work,  and  we  summarize  the  results 
as  stated  without  subjecting  them  to  any  further  criticism  than  a 
general  examination  of  the  charts.  These  appear  to  bear  out  fully  all 
the  conclusions  that  Mr.  Dickson  has  drawn  from  them,  and  they 
definitely  prove  that  it  is  possible  to  keep  under  continuous  observation 
the  larger  surface  changes  of  the  North  Atlantic,  as  a  whole,  without 
the  equipment  of  special  expeditions,  and  at  small  expense.  We 
earnestly  hope  that  the  Marine  Department  of  the  Meteorological  Office 
will  continue  and  extend  these  observations,  which  have  a  sufficiently 
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direct  bearing  on  the  meteorology  and  surface  movements  of  the  sea  to 
iDring  them  fully  within  its  scope. 

The  first  difficulty  in  the  discussion  is  to  distinguish  between 
seasonal  change  in  the  water  at  a  given  spot,  and  translational  change 
<^ue  to  the  intrusion  of  water  of  different  origin  on  the  surface,  or  of 
^water  from  a  greater  depth  raised  to  the  surface.  It  would  take  too 
znnch  space  to  go  fully  into  this  question  here ;  but,  allowing  for  all 
uncertainties,  we  may  adopt  with  confidence  the  conclusions  which 
Mr.  Dickson  sums  up — 

*'  The  surface  circulation  in  the  North  Atlantic,  between  the  parallels 
of  40^  and  60°  N.,  forms,  during  winter,  part  of  a  cyclonic  movement, 
resnlting  in  a  southerly  and  south-easterly  drift  on  the  western  side, 
and  a  northerly  drift  on  the  eastern  side.  In  the  lower  latitudes, 
skbout  40°  N.,  the  easterly  movement  is  comparatively  weak.  The 
northerly  movement  in  the  eastern  half  of  the  area  is  considerable,  but 
it  is  hampered  by  the  configuration  of  the  land  ;  .  .  .  hence  the  water 
tends  to  spread  widely  over  the  surface  northward  and  north-westward, 
l>ut  stream  currents  of  any  marked  degree  of  energy  are  not  developed. 
Sence  there  is  a  tendency  at  the  end  of  winter  towards  uniform  dis- 
t;Yibution  of  salinity  and  temperature  which  is  aided  by  a  diminution 
ixi  the  supplies  of  polar  water. 

''In  spring  the  north  and  south  components  become  less  marked, 

c^nd  the  easterly  movement  becomes  stronger  everywhere  south  of  lat. 

^0°  N.,  the  increase  being  most  noticeable  in  the  lower  latitudes.     The 

greater  angle  now  made  by  the  drift  with  the  European  coast-line 

<2«u8e8  increased  '  banking  up '  of  water  against  the  land,  and  this  water 

^scapes   by  stream-currents  running  northward  and  southward.  .  .  . 

^he  northward  discharge  of  Atlantic  water  from  the  lower  latitudes  is 

t-lierefore  greater  during  the  months  of  spring  and  summer,  when  a 

Btream-current,  independent  of  the  local  surface  drift,  sets  northward 

V>etween   Scotland  and  Iceland.  ...  As  the  summer  progresses  the 

drift  circulation   in  the  higher  latitudes  becomes  weaker,  but  after 

Hiidsummer  the  increased  strength  of  the  current  from  the  south  is 

replied  to  by  an  enormous .  delivery  of  polar  water — first  and  chiefly 

from  the  area  between  the  east  and  north-east  of  Iceland  and  Jan 

Hayen,  then  later,  as  the  ice  breaks  up,  from  the  polar  current  east 

of  Greenland.     The  Labrador  Current  also  increases  largely  in  volume, 

but  a  greater  proportion  of  this  increase  is  likely  to  be  due  to  melting 

of  ice  by  the  warm  air  sent  up  by  the  cyclonic  circulation  developed 

over  the  continent  of  North  America.  .  .  . 

"  If  it  be  admitted  that  the  surface  circulation  undergoes  the  periodic 
changes  described,  it  appears  that  they  follow  directly  from  the  seasonal 
changes  in  the  circulation  of  the  atmosphere  at  the  surface,  modified  by 
the  position  and  form  of  the  land.  .  .  . 

'*The  general  circulation  of  the  North   Atlantic  is  therefore  the 
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result  of  a  large  number  of  factors,  eaoh  of  whiob  is  subject  to  wide 
variation.  From  a  consideration  of  tbe  mean  result  in  its  relation  to 
the  mean  atmospheric  circulation,  it  appears  that  the  oceanic  oironla- 
tion  is  directly  controlled  by  the  winds,  the  form,  position,  and  in- 
tensity of  the  whole  of  the  Atlantic  anticyclone,  and  of  the  cydonio 
area  to  the  north  of  it  being  taken  into  account.  The  movements  of 
water  set  up  directly  by  these  systems  are  modified  by,  firstly  and  chiefly, 
the  configuration  of  the  land,  and,  secondly,  by  the  effects  of  melting  of 

ice." 

These  results  indicate  the  great  importance  of  ascertaining  the  exact 
relations  which  hold  good  between  atmospheric  and  oceanic  movements, 
a  subject  to  the  elucidation  of  which  Mr.  Dickson  proposes  to  devote  a 
subsequent  paper.  Enough  has  been  done  by  him  in  the  present 
memoir,  and  by  Profs.  Pettersson  and  Meinardus,  to  whom  he  refers,  to 
show  that  the  variations  of  atmospheric  pressure,  by  determining  the 
system  of  winds,  dominate  the  relative  strengths  of  the  various  ocean 
currents,  which  in  turn  directly  affect  the  climate.  The  problem  is 
ripe  for  further  study,  and  promises  important  practical  bearings. 

Reference  may  be  appropriately  made,  when  dealing  with  Mr. 
Dickson's  work,  to  the  latest  publication  of  Prof.  Pettersson  and  his 
compatriots,  although  it  takes  for  its  province,  not  the  North  Atlantic 
only,  but  the  whole  of  that  ocean.*  The  work  was  carried  out  during 
1898  and  1899,  and  as  a  result  charts  are  given  showing  the  distribution 
of  salinity,  temperature,  and  plankton  in  the  surface  water  for  certain 
months  or  groups  of  months :  a  word  of  praise  must  be  given  to  the 
ingenious  way  in  which  the  maps  are  arranged,  although  they  are 
drawn  on  a  somewhat  intractable  projection  from  the  point  of  view  of 
space  required  for  printing.  The  Swedish  investigators  consider  that 
temperature  observations  without  salinities  are  of  very  little  value,  and 
they  give  greater  weight  to  the  distribution  of  plankton  as  a  key  to 
oceanic  circulation  than  oceanographers  in  this  country  are  likely  to 
accept.  The  matter  is  one  of  those  on  which  we  have  undoubtedly 
much  to  learn,  and  Prof.  Cleve  is  a  very  competent  and  enthusiastio 
teacher.  We  may  recall  the  fact  that  plankton  is  the  general  name 
applied  to  the  small  organisms  which  drift  with  the  water.  They  are 
of  many  species,  and  some  of  them  are  not  only  very  clearly  marked 
and  readily  recognized,  but  are  typical  of  certain  localities  in  the  ocean, 
or  at  least  of  water  possessing  certain  physical  characteristics.  For 
example,  organisms  of  one  type  are  characteristic  of  tropical  water, 
those  of  another  type  are  characteristic  of  polar  water,  and  according 
to  the  relative  abundance  of  these  two  types  in  a  given  sample  it  is 
believed  to  be  possible  to  estimate  the  relative  proportion  of  tropical  and 


*  < 
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polar  water  in  the  mixture.   This  is  a  very  simple  case,  but  bj  recognizing 
^^pes  characteristic  of  minor  differences  in  origin,  and  accepting  the 
theory  that  where  these  organisms  are  found  they  must  have  been  carried 
^y  the  water  in  which  they  float,  systems  of  quite  elaborate  circulation 
may  be  deduced  from  the  contents  of  a  series  of  tow-nets.     In  fact,  the 
xuiDute  crustaceans  and  protozoans  of  the  sea  are  looked  upon  from  this 
point  of  view  as  mere  multitudes  of  drift-floats,  each  species  marked  with 
its  own  place  of  origin.   This  method  of  research  appeals  to  the  imagina- 
tion,  and  when  biologists  have  definitely  ascertained  the  physical  con- 
ditions of  which  each  type  is  characteristic,  the  oceanographer  will 
have  gained  an  instrument  of  research  of  vast  importance.     The  happy 
combination  of  biological,  physical,  and  chemical  knowledge  in  the 
Swedish  triumvirate  who  siga  this  memoir  has  certainly  proved  that  the 
new  method  is  one  of  important  possibilities. 

The  result  of  the  study  of  variations  in  salinity  and  plankton  for 
the  period  considered  is  the  recognition  of  three  elements  concerned  in 
pToducing  the  surface  circulation  of  the  Atlantic.   These  are  given  as — 

(1)  A  flow  of  Atlantic  water  towards  the  northern  hemisphere  in 
Bpriog  along  the  eastern  shores  of  the  ocean,  actuated  by  a  force  which 
sterns  to  originate  in  the  antarctic  seas. 

(2)  An  extension  of  the  Oulf  Stream  towards  the  European  seas  in 
autumn. 

(3)  A  flow  of  arctic  water  from  the  neighbourhood  of  Greeuland 
*^d  America  towards  Europe  in  winter,  as  a  consequence  of  the  melting 
of  the  ice  in  the  polar  current,  which  affects  the  opposite  shores  in  that 
B^asoD. 

One  thing  that  is  established  by  these  researches  is  the  unity  of 
the  ocean,  and  the  consequent  necessity  of  investigating  all  parts  of  it 
sitttultaneously  and  systematically,  were  it  only  in  order  to  direct 
Intelligently  the  fisheries  off  our  own  coasts. 

Occasional  and  spasmodic  efforts  have  been  tried  and  found  wanting. 
The  work  that  is  now  required  is  of  the  thorough  and  persevering  type 
pursued  by  Mr.  Dickson  and  the  Scandinavian  investigators,  but  with 
the  ampler  means  and  assured  continuity  that  Government  funds  and 
international  co-operation  can  alone  command,  and  with  observations 
made,  not  at  the  surface  only,  but  at  all  depths  in  the  water.  If  special 
vessels  devoted  to  scientific  work  were  provided  for  the  North  Sea  and 
the  margin  of  the  Atlantic,  their  results,  combined  with  surface  obser- 
vations over  the  breadth  of  the  ocean «  would  tell  us  all  that  it  is  neces- 
sary to  know  in  order  to  complete  our  knowledge  of  the  circulation  of 
the  seas  affecting  Europe. 
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ASIA. 

The  Geography  op  the  Gbaco-Peosian  Wars.* 

Mr.  GfiirNDT  is  one  of  those  historians  who  consider  that  the  serious  treatment 
of  the  physical  phenomena  of  a  country  is  a  necessary  and  important  element  in 
history.  After  neariy  a  year  spent  in  learning  the  principles  and  practice  of  snnrey- 
ing,  he  visited  Greece  in  1892-93,  as  the  Oxford  Travelling  Student  of  the  RojbI 
Geographical  Society,  surveyed  Platsea  and  Leuctra,  and  examined  the  western 
passes  of  the  Kithasron  range,  and  the  roads  leading  to  tbem  from  Attica.  In 
1895,  and  again  in  1899,  he  was  enabled,  by  grants  from  Brazenose  College,  to 
revisit  Greece,  and  on  these  occasions  he  was  able  to  complete  his  examination  of 
the  roads  and  passes  utilized  by  the  Greek  and  Persian  troops ;  to  examine  the  field 
of  Marathon,  the  Euripus,  and  the  Strait  of  Salamis ;  and  to  make  detailed  surveys 
of  Pylos,  Sphakteria,  and  the  pass  of  Thermopylas.  The  surveys  were  carried  out 
within  the  limits  of  Oxford  vacations,  and  consequently  at  high  pressure,  either  in 
winter,  when  snow  and  mud  make  movement  from  point  to  point  difficult  and 
sometimes  impossible,  or  in  summer  under  a  burning  sun,  when  malaria  is  rampant, 
and  even  deadly,  at  such  places  as  Pylos  and  Thermopylas.  Mr.  Grundy  was 
fortunate  in  escaping  with  an  attack  of  ophthalmia,  which  is  as  prevalent  at 
Thermopylae  to-day  as  it  appears  to  have  been  iu  the  days  when  Leonidas  held 
the  pass. 

Mr.  Grundy  shows  a  good  grasp  of  the  geographical  and  topographical  features 
of  the  theatre  of  war,  and  a  just  appreciation  of  their  military  importance.  The 
great  influence  of  sea-power,  first  in  the  hands  of  the  Persians,  and  then  of  the 
Greeks,  upon  the  course  of  events  is  well  brought  out;  and  attention  is  frequently 
drawn  to  the  important  part  which  physical  features  played  in  the  general  conduct 
of  the  war,  and  in  the  actual  conflicts  on  the  field  of  battle.  The  author  is, 
1  believe,  the  only  recent  historian  of  the  '^  Great  War  ^'  who  has  taken  the  pains 
to  prepare  himself  for  his  work  by  a  systematic  study  of  the  country  in  which  it 
was  fought,  and  who  has  written  with  such  full  knowledge  of  the  localities  made 
memorable  by  the  victories  and  heroism  of  the  Greeks.  The  results  are  some 
excellent  maps  and  plans,  and  a  series  of  geographical  and  topographical  discussions 
which,  resting  as  they  do  on  personal  knowledge,  are  of  great  value.  They  confirm 
the  general  accuracy  of  Herodotus  when  he  describes  the  topographical  features  of 
places  which  he  actually  visited,  and  throw  light  on  many  details  of  the  military 
operations  which  were  previously  obscure. 

It  is  difficult  to  select  any  portion  of  the  geographical  work  for  special  comment 
but  attention  may  be  drawn  to  the  descriptions  of  the  passes  in  the  Kith«ron- 
Pames  range,  of  the  battlefields  of  Marathon,  Thermopylas,  including  the  detailed 
account  of  the  '*  Path  of  the  Anopasa,"  and  Plataea,  and  of  the  physical  features  which 
had  such  an  important  influence  on  the  conduct  of  the  naval  operations  in  the 
Euripus  and  the  Strait  of  Salamis.  The  discussions  are  illustrated  by  well-selected 
photographs,  and  copies  of  several  of  Mr.  Edward  Lear's  watercolour  sketches  of 
Greece.  The  papers  on  Plataea  and  Leuctra  by  Mr.  Grundy,  published  in  •  R.G.S. 
Extra  Volumes,'  1894,  were  full  of  promise,  and  the  present  volume  is  an  ample 
justification,  if  any  were  needed,  of  the  policy  adopted  by  the  Society,  of  encourag- 
ing the  scientific  study  of  geography  at  the  Universities. 


♦  '  The  Great  Persian  War  and  its  Preliminaries.'    By  G.  B.  Grundy,  u.a.    John 
Murray.    London,  1901. 
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The  abDTO  notice  has  been  confined  to  the  geographical  and  topographical 
information,  as  to  the  Talae  of  which  there  can  be  no  doubt.    The  whole  work 
bears  evidence  of  great  labour  and  research ;  but  it  would  have  been  more  accept- 
able to  the  general  reader  if  it  had  been  less  drawn  out,  or  if  its  contents  had  been 
differently  arranged.    The  continuity  of  the  ever-fascinating  story  of  the  *'  Great 
War  "  is  frequently  broken  by  discussions  of  motives  and  possibilities^  which, 
interesting  as  they  are,  must  be  necessarily  inconclusive,  and  might  have  been 
relegated  with  advantage  to  Appendices  or   Supplementary  Notes.     In    some 
instances  the  discussions  have  led  to  repetition,  and  in  others  they  appear  to  be  of 
unnecessary  length.    Many  of  the  conclusions  will  meet  with  general  acceptance ; 
and  the  only  regret  is  that,  in  discussing  questions  of  this  cla^s  in  the  body  of  the 
book,  Mr.  Grundy  has  to  some  extent  obscured  the  grandeur  of  the  story.    The 
criticisms  on  *'  the  war  as  a  whole,"  and  on  "  Herodotus  as  the  historian  of  the 
Ureat  War,"  in  the  last  two  chapters  are  much  to  the  pohit,  and  will  repay  careful 
perusal.    Mr.  Grundy's  work  is  one  of  unquestionable  value,  and  it  is  satisfactory 
to   know  that  he  proposes  to  deal  with  the  period  after  470  b.c.  in  a  separate 
Tolume. 

c.  w.  w. 

AFRICA. 

The  OrHiB  Question.* 

In  at  tempting  to  solve  once  for  all  this  much-debated  question,  Prof.  Keane 
^c>es  not  bring  forward  maoy  new  facts  or  decidedly  novel  theories,  but  his  task 
*^^ks  been  rather  to  take  up  the  threads  of  the  controversy  and  weave  them  into 
i\x.ch  a  connected  whole  as  may  present  a  solution  convincing  from  the  harmony 
its  several  parts.  In  the  problem  as  a  whole  there  are  two  main  questions, 
"^^liich  bave  often  been  treated  as  one,  but  which  the  author  shows  with  much 
^1^  to  be  quite  possibly  distinct — that  of  the  original  source  of  the  gold  of  Ophir, 
^Od  that  of  the  locality  of  Ophir  itself. 

We  must  be  content  here  to  state  the  general  conclusions  arrived  at  by  Prof. 

le,  referring  our  readers  to  the  book  itself  for  the  detailed  argument.    The  gold- 

^tt)ducing  country  he  holds  to  have  been  without  doubt  Rhodesia,  pointing  out 

V>th  the  vast  extent  of  the  old  mining  operations  and  the  existence  in  the  country 

of  most  of  the  products  associated  with  the  gold  of  Ophir  in  the  Bible  story.    A 

itroDg  point  in  favour  of  this  view  (the  correctness  of  which  has  become  more  and 

iiH)re  probable  with  every  fresh  antiquarian  discovery)  is  the  consideration  that, 

owing  to  the  absence  of  commodities  to  give  in  exchange  for  the  gold,  the  merchants 

mast  have  been  forced  to  employ  slave  labour  to  procure  it,  which  would  have 

Wdly  been  possible  in  a  populous  and  politically  organized  country  such  as  India. 

Bhodesia,  however,  was  not  Ophir,  which  is  shown  with  much  reason  to  have 

been,  not  the  producing  country,  but  the  great  emporium  whence  the  gold  and 

other  commodities  were  distributed.     This  (after  rejecting  all>  other  theories) 

Prof.  Keane  finds,  with   Bitter,  in  Southern  Arabia,  where  all  the  elements 

necessary  for  successful  identification  are  present.    Here,  in  the  district  of  Dbofar, 

explored  by  Bent  during  his  last  journey,  is  still  an  ancient  Himyaritic  population, 

agreeing  with  the  statements  in  Genesis,  which  connect  Ophir  with  the  Joktanides. 

Here,  as  shown  by  Bitter,  was  "  Sephar,  a  mount  of  the  East,"  by  which  the 

habitat  of  Joktan's  sons  was  limited.    Here,  too,  was  the  port  of  Moscha  (the 

Mesha  of  Genesis),  still  neighboured  by  ancient  ruins — the  Portus  Nobilis  of 


♦  'The  Gold  of  Ophir,  Whence  brought,  and  by  Wliom?'     By  Prof.  A.  H.  Keuuc. 
Luudon:  Stanford.    1901. 
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Arrian^  known  to  have  been  once  a  great  emporium.  And  laetly,  here,  in  the 
Sapphara  of  Pliny  and  Ptolemy,  shown  by  Glaser  to  represent  Tafar  (Saphar  or 
Aphar),  we  have  the  actual  name  Ophir,  which  is  to  be  translated  **  metropolis," 
the  city  of  cities,  just  as  its  port  was  the  port  par  excellence  of  the  Eastern  trade. 
Hither  were  brought  the  mineral  riches  of  South  Africa,  the  peacocks  of  India 
and  Ceylon,  the  spices  of  the  surrounding  regions,  to  be  eventually  laden  on  the 
navies  of  Solomon  and  Hiram. 

In  these  main  conclusions  we  imagine  that  Prof.  Keane  will  carry  with  him 
the  majority  of  his  readers,  but  in  some  points  of  detail  he  is  on  less  firm  ground. 
Thus  the  gold  land  of  Havilah  he  identifies  as  Rhodesia,  and  Tharshish  as  its  port 
(SofiBila  or  Beira  ?),  mainly  from  the  difficulty  of  finding  elsewhere  an  adequate 
source  of  gold-supply,  and  the  association  of  the  names  Havilah  and  Opbir  in 
Oenesis,  as  if  both  concerned  in  the  same  trade.  Certain  questions  suggest  them- 
selves in  this  connection.  Why,  it  may  be  asked,  should  Solomon's  ships  have 
made  the  long  voyage  to  Tharshish  if  gold  was  to  be  had  at  Ophir  ?  Why  doea 
the  name  Havilah  not  occur  in  connection  with  this  trade  ?  How  is  the  associa- 
tion of  Havilah  with  Sheba— certainly  in  Arabia — to  be  explained  ?  If  Tharshish 
is  merely  the  port  of  Havilah  (a  country  without  political  organization),  should 
we  expect  to  hear  of  '*  the  Kings  of  Tharshish  and  the  Isles  "  ?  Did  Solomon  and 
Hiram,  or  only  the  Himyarites,  employ  the  slave-labour  at  the  mines  ?  and  if  the 
latter,  how  were  they  paid  by  the  former  ?  Why  do  we  hear  of  peacocks  as  brought 
by  the  ships  of  Tharshish,  not  by  ships  of  Ophir? 

Some  at  least  of  these  difficulties  would  be  obviated  by  the  simple  supposition 
that  Tharshish  =  Moscha,  and  was  thus  itself  the  port  of  Ophir^  the  two  names 
being  used  generically  by  Phoenicians  and  Himyarites  respectively  as  the  designa- 
tion of  a  great  emporium  of  trade,  so  that  the  one  would  be  virtually  a  translation 
of  the  other.  A  Tharshish  in  Arabia  would  suit  well  with  the  passage  in 
Psalm  Ixxii.,  the  second  half  of  the  verse  being  in  this  case,  in  accordance  with  the 
genius  of  Hebrew  poetry,  a  sort  of  echo  of  the  first ;  and  also  with  the  passages  of 
Ezekiel,  in  which  Tharshish,  as  Ophir  elsewhere,  is  referred  to  in  terms  implying 
it  to  be  a  great  commercial  centre,  rather  than  an  outlying  port. 

The  latter  part  of  the  book  sketches  the  history  and  enterprises  of  the 
Himyarites,  especially  in  Rhodesia.  Into  this  we  need  not  enter,  as  the  subject 
is  partly  covered  by  Messrs.  Hall  and  Neal's  recent  work,  of  which  it  is  proposed 
shortly  to  give  an  independent  notice.  E.  H. 

POLAR. 

Dr.  von  Neumayeb  and  Antabotic  Research. 

Prof.  G^rg  von  Neumayer  has  collected  into  a  substantial  volume^  the 
numerous  contributions  which  he  has  made  from  time  to  time  during  the  last  fifty 
years  to  the  cause  of  antarctic  exploration.  His  insistent  advocacy  of  every 
branch  of  scientific  investigation  at  sea,  and  especially  towards  the  poles,  is  too 
well  known,  and  has  been  too  highly  appreciated  in  this  country,  to  make  it 
necessary  at  this  period  to  give  a  critical  summary  of  the  contents  of  the  book 
before  us.  Dr.  von  Neumayer  has  pursued  his  aim  unfalteringly  for  half  a  century, 
and  the  generous  manner  in  which  he  brought  the  weight  of  his  great  influence  to 
bear  on  the  piomotion  of  the  British  Antarctic  Expedition  in  its  early  stages  will 


♦  *Auf  zum  SudpoU  45  Jabre  Wirkung  zur  Forderung  der  Erforschung  der 
Siidpolar-Region,  1855-1900.'  Von  Prof.  Georg  von  Neumayer.  Berlin;  Vita 
Deutsches  YerlagHbaus.     1901. 
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not  easily  be  forgotten.  If  the  name  of  a  cherished  locality  is  ever  engraved  by 
the  eameet  thought  of  years  upon  a  human  heart,  Dr.  von  Neumayer's  is  marked 
1>road  with  the  word  Siidpol.  It  is  useful  to  have  in  a  collected  form  these 
▼mrioos  papers  of  different  date,  but  the  volume  has  a  warmer  interest  for  geo- 
paphers  than  even  the  centre  of  the  frigid  zone  can  kindle.  It  reveals  something 
of  the  personal  history  of  an  honoured  friend  and  master,  an  unexpected  side-light 
€>£  autobiography,  reflecting  the  glow  of  an  ardent  and  adventurous  youth  on  the 
placidity  of  a  singularly  gracious  age.  The  beauty  of  the  photograph  of  the  Director 
of  the  Deutsche  Seewarte  as  he  is  to-day — though  the  picture  has  an  air  of  stem- 
new  foreign  to  our  memory  of  the  man — will  convince  even  a  stranger  that  the 
axtiat's  pencil  <^d  not  flatter  the  young  sailor  of  half  a  century  ago.  These  two 
portraits  of  themselves  make  the  book  worth  possessing. 

Piecing  together  the  hints  in  the  preface,  the  introductions  to  the  different 
memoirs,  and  the  episodes  alluded  to  in  abstracts  of  the  earlier  lectures,  we  can 
the  origin  and  growth  of  Dr.  von  Neumayer^s  passion  for  the  south  pole  ;  and 
>«  task  leaves  us  full  of  regret  that  the  autobiographical  framework  is  so  narrow. 
Sfcill,  what  there  is  of  it  is  welcome,  for  it  shows  us  a  German,  enthusiastic  in  his 
r— triotism  beyond  the  majority  of  his  countrymen,  yet  unswerving  in  his  loyalty 
the  great  republic  of  science  where  all  nations  are  as  one. 
On  taking  his  degree  in  1849,  Georg  Neumayer's  mind  was  full  of  the  exploring 
"^Oi^ages  of  Ross,  Wilkes,  and  Dumont  D*UrviUe,  and  the  scientific  deductions  of 
bUss  and  Sabine.  Resolved  to  pursue  his  studies  in  terrestrial  magnetism  and  in  the 
^ence  of  the  ocean,  and  not  without  the  ambition  of  aiding  a  united  Germany  to 
and  grow  into  a  maritime  power,  he  made  a  voyage  to  the  east  coast  of  South 
^KSderica  in  a  Hamburg  ship  in  order  to  acquire  a  practical  knowledge  of  nautical 
>ronomy  and  navigation.  On  his  return  he  passed  his  examination  as  n:iate,  and 
It  several  months  in  the  effort  to  obtain  a  post  in  the  Austrian  navy,  Austria 
_  then  the  most  powerful  maritime  state  of  the  German  Confederation.  Failing 
^^^  this,  he  gave  a  series  of  lectures  in  Hamburg  on  Maury's  theories  of  the  ocean  and 
^v^  the  recent  improvements  in  the  science  of  navigation ;  and  since  he  could  find  no 
^^lier  way  of  gratifying  his  craving  to  see  the  southern  hemisphere,  he  shipped  as 
^  conunon  sailor  and  landed  at  Port  Jackson  in  Australia  in  1852.  Two  years 
^^^re  qpent  in  the  Australian  colonies,  part  of  the  time  as  golddigger  at  Bendigo, 
^^d,  when  the  digging  was  unfortunate,  as  a  lecturer  on  navigation  in  a  tent  on  the 
^oldfields/  where  an  audience  of  disappointed  sailors  could  easily  be  brought 
^etber.  In  1854  he  returned  to  Europe  on  a  sailing  ship  with  a  mutinous  crew, 
^  he  came  back  resolved  to  leave  no  stone  unturned  to  get  up  a  voyage  of 
•cientific  exploration  towards  the  south  pole,  or  a  journey  into  the  then  unknown 
interior  of  Australia. 

He  was  fortunate  in  making  the  acquaintance  of  Alexander  von  Humboldt, 
Dove  the  meteorologist,  and  the  great  chemist  Liebig.     King  Maximilian  II.  of 
Bavaria,  an  enlightened  patron  of  science,  who  consulted  Liebig  as   his  chief 
scientific  counsellor,  considered  a  memorial  drawn  up  by  Neumayer  on  the  im- 
portant results  bearing  on  antarctic  research  which  would  accrue  from  the  study 
of  terrestrial  magnetism  at  Melbourne,  and  granted  the  funds  for  establishing  the 
well-known  Flagstaff  Observatory.    In  August,  185G,  before  leaving  for  Melbourne, 
Neumayer  laid  his  plans  for  a  physical  observatory  before  the  British  Association 
at  Cheltenham,  and  received  the  approval  of  Whewell,  Airy,  and  Faraday. 

While  carrying  on  the  magnetic  and  meteorological  observations  at  the  Flag- 
staff Obaervatory,  and  collecting  on  Maury's  plan  all  possible  data  as  to  the 
navigation  of  the  Southern  Ocean,  Dr.  Neumayer  took  a  prominent  part  on  the 
committee  which  directed  the  exploration  of  the  interior  of  Australia  >  but  in  1861^ 
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he  once  more  returned  to  his  favoorite  subject  of  antarctic  exploration.  In  a 
farewell  address  to  his  countrymen  at  Melbourne  as  he  was  leaving  for  Europe,  he 
said — 

'*  It  would  be  a  glorious  moment  in  the  next  period  of  my  career  if  I  could 
seek  the  antarctic  regions  in  a  German  ship,  and  perhaps  sometime  you  will  see 
me  return  to  these  shores  accompanied  by  the  pick  of  the  youth  of  all  (German 
raceF,  bound  on  a  voyage  to  the  south  pole." 

So  far  did  the  coming  of  the  Oausa  cast  its  shadow  before ;  though  none  of  the 
young  (Germans  now  in  the  antarctic  ice  were  bom  at  that  time,  nor  was  the 
united  (German  Empire,  which  made  such  a  national  enterprise  possible,  then  in 
sight. 

Dr.  Neumayer  alv^ays  urged  the  practical  side  of  antarctic  research ;  he  showed 
how  it  would  increase  the  certainty  of  navigation,  and  how  it  would  stimulate 
the  spirit  of  maritime  enterprise  which,  from  his  student  days,  he  had  recognized 
as  an  indispensable  element  of  national  greatness.  Thus  he  took  as  the  theme 
of  his  first  serious  appeal  on  returning  to  his  fatherland,  at  Frankfort  in  1865,  the 
importance  of  antarctic  exploration  and  the  necessity  for  the  foundation  of  a 
central  institution  for  the  systematic  study  of  oceanography  and  marine  meteor* 
ology.  The  latter  suggestion  was  acted  on  in  a  liberal  spirit,  and  in  his  direction 
of  the  Deutsche  Seewarte  at  Hamburg,  Dr.  von  Neumayer  has  fulfilled  his  life- 
work  and  placed  his  country  in  possession  of  an  oceanographical  institution  of 
which  Maury  himself  would  have  been  proud,  and  which  is  the  admiration,  if  not 
the  envy,  of  the  oceanographers  of  other  countries.  Not  only  has  it  proved  of 
inestimable  practical  value  to  the  seafarer,  but  it  has  afforded  training  to  a  number 
of  scientific  men  whose  nimes,  already  well  known,  are  destined  to  occupy  a  high 
place  amongst  the  students  of  nature. 

How  nearly  the  other  design  was  accomplished  also  has  probably  been  forgotten 
by  most  of  our  readers.  Dr.  Neumayer  suggested  that  an  expedition  for  antarctic 
research  should  be  fitted  out  as  a  preliminary  to  the  Transit  of  Venus  expedition 
in  1874.  The  Vienna  Academy  of  Sciences  took  the  matter  up  cordially  on  the 
advice  of  Admiral  Tegetthoff,  and  Dr.  Neumayer  was  promised  the  command  of 
an  expedition  to  set  out  from  Hamburg  towards  the  end  of  1870.  The  outbreak 
of  the  Franco-Prussian  war  and  the  birth  of  the  German  £mpire  interrupted  the 
expedition ;  but  Admiral  Tegetthoff  revived  it  in  the  following  year,  and  all  was 
going  well  when  the  sudden  death  of  the  admiral  brought  the  plan  to  an  untimely 
end ;  so  Austria-Hungary  lost  the  honour  of  renewing  south  polar  research,  and 
Dr.  Neumayer  the  opportunity  for  becoming  an  explorer. 

We  need  not  enumerate  Dr.  von  Neumayer's  further  efforts  to  revive  interest 
in  the  subject  in  his  own  country  and  amongst  the  geographers  of  the  world.  He 
strove  at  the  meetings  of  the  International  Geographical  Congresses  (especially  at 
LoDdon  in  1895),  at  successive  gatherings  of  the  German  "  Geographentag,"  at 
other  assemblies  of  men  of  science  in  many  countries;  and  at  last  he  saw  the 
naval  flag  of  his  country  flying  over  an  expedition  commanded  by  a  man  of  science, 
while  his  sympathies  wore  scarcely  less  heartily  extended  to  the  British  National 
Expedition,  which  started  almost  simultaneously  with  a  plan  of  complete  inter- 
national co-operation  in  the  cause  of  science.  Dr.  von  Neumayer  acknowledges 
that  he  has  not  been  able  to  give  efftct  to  all  his  wishes  with  regard  to  antarctic 
exploration,  and  he  states,  with  an  emphasis  for  which  we  should  have  thought 
there  ought  to  be  no  necessity,  that  his  efforts  have  always  been  solely  for  the 
advancement  of  science  and  the  good  of  his  country.  H.  R.  M. 
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Miss  Gibebne  on  the  *  Mighty  Deep.'* 

This  book  **  attempts  to  cull  a  certain  number  of  leading  facts  from  tbe  great 
fltorehouse  of  knowledge,  and  to  put  them  in  order,  for  the  many  who  love  sea- 
breezes  and  ocean  waves,  and  who  may  like  to  know  a  little  more  about  the  friend 
whom  they  so  often  visit."  The  author  has  consulted  a  considerable  number  of 
books  and  papers  on  oceanography,  and  gives,  on  the  whole,  a  fairly  accurate 
•cconnt  of  some  of  the  results  of  recent  research,  although  without  the  first-hand 
critical  knowledge  essential  in  selecting  for  a  book  of  the  kind.  The  chief  defect 
of  tbe  book  is  that  it  attempts  to  explain  too  much,  and  describes  too  little,  and 
ibis  is  accentuated  by  the  facts  that  there  are  only  nine  illustrations  and  no 
diagrams. 

GENERAL. 

Sebgi  ok  thb  Mediterranean  Race.! 

• 

TtoL  Sergi's  *  Stirpe  Mediterranea '  appeared  in  1 895,  and  was  revised  for  a 
Gkrman  translation  two  years  later.  Now  appears  in  English  a  more  thorough 
revision,  taking  account  of  recent  criticism  up  ta  abont  the  beginning  of  1900. 
This  limit  may  be  deduced  from  the  final  chapter,  evidently  printed  off  before  Mr. 
A.  J.  Evans's  great  discovery  of  Cretan  tablets  had  become  known.  Among  recent 
Englisb  works  bearing  on  his  subject.  Prof.  Sergi  takes  especial  account  of  Keane's 
'Man  Past  and  Present'  and  Ripley's  'Races  of  Europe ; '  and  also  of  the  archasolo- 
gical  results  arrived  at  by  Messrs.  Evans,  Petrie,  and  Ohne&lsch-Richter,  in  Crete, 
Egypt,  and  Cyprus  respectively. 

After  five  years  Prof.  Sergi  does  not  see  reason  to  modify  any  of  his  main 
ertniological  conclusions.  And,  indeed,  his  demonstration  of  the  existence  of  a  pre- 
Arjan  population  and  civilization  in  the  Neolithic  Age  over  much  of  North  Africa, 
all  South  and  West  Europe,  and  part  of  Western  Asia  has  been  very  generally 
tocepted,  at  least  as  a  working  hypothesis.  The  absolute,  identity  of  that  race 
everywhere  and  of  the  civilization  over  so  wide  an  area  has  raised  more  doubt,  but, 
Woadly  stated,  seems  to  prove  not  less  acceptable.  The  original  derivation  of  this 
"Eorafrican'^  stock  from  tbe  African  Lake  Land,  however,  remains  no  more  than  a 
■uggestion.  Prof.  Sergi  adds  no  fresh  documentary  evidence  to  the  very  little  he 
adduced  in  1895.  For  general  credeoce  to  be  given  to  his  theory  concerning  the 
cbincter  of  the  Aryan  invaders  of  Europe  he  has  still  to  wait.  Apart  from  all 
pro-Aryan  prejudice,  it  is  hard  to  believe  that  the  "  Eurasiatic  "  peoples,  whose 
liognistic  system  contained  such  potentiality  that  (as  the  author  admits)  it  over- 
vbelmed  the  Eurafrican  system  wherever  issue  ,was  joined,  were  utter  barbarians, 
who  had  to  learn  all  their  culture  from  the  non- Aryan  population. 

Tbe  author's  primary  documents  are,  of  course,  ekulls.  These  he  treats  as  a 
muter,  but  on  a  system  not  universally  accepted  by  craniologists.  In  view  of  the 
gnat  fluidity  of  this  kind  of  scientific  investigation,  an  imparl  ial  handbook  on 
methods  of  cranlology  is  urgently  needed  at  the  present  juncture ;  and  this  should 
be  written  by  a  first-rate  anatomist  or  pathologist,  qualified  to  show  from  his  own 

•  'The  Mighty  Deep  nnd  what  we  know  of  it.'  By  Atrnes  Giborne.  C.  Arthur 
Pearson,  Ltd.    1902. 

t  "The  Mediterranean  Race  :  a  Study  of  the  Origin  of  Kiiropoan  reoples."  By 
Q.  Sergi.  Pp.  xii.,32<».  93  IlluHtrntinDB.  (Contemporary  Science  Series.)  I.oiuIoti  : 
Walter  Scott.     1901. 


361)  REVIEWS. 

point  of  view  why  certain  modifications  in  skull-form  shonld  be  persistent,  how  &r 
they  really  indicate  race,  what  they  imply  as  to  racial  character,  and  how  fiiur  the 
conditions  under  which  they  occur  exclude  other  forms.  We  confess  to  certidn 
doubts  of  the  empirical  methods  and  the  deductions  of  all  craniologists  based  on  their 
kaleidoscopic  disagreements  and  their  selectiveness.  Exceptions  to  their  classifica- 
tions seem  too  often  to  be  put  on  one  side  as  "  pathological ; "  and  they  do  not  satisfy 
us  that  skull  modification  always  implies  variety  of  race.  For  instance,  the  modem 
Greeks  of  Asia  Minor  (where  there  has  been  no  Slav  or  Albanian  inroad)  are  now 
at  the  top  of  the  short-skulled  class ;  the  ancient  Greeks  in  the  same  region  were, 
apparently,  near  the  bottom  of  the  long-skuUed.  Has  there  been  any  change  of 
race,  or  can  this  sknll-modification  come  about  independently  of  such  change  ?  Or 
does  length  of  skull  matter  at  all  ? 

Prof.  Sergi  uses  archssological  evidence  as  secondary,  but  gives  it  great 
prominence.  His  views  on  the  racial  basis  of  primitive  Mediterranean  civilization 
were  *^  in  the  air  '^  before  he  wrote  ;  and  few  arcbasologists  now  question  the  pie- 
Aryan  character  of  early  culture  in  a  part,  at  any  rate,  of  the  area,  pending  the 
decipherment  of  the  Knossian  tablets,  and  the  definite  ascription  of  Etruscan^ 
Lycian,  aod  Hittite  to  a  family  of  tongues.  Archseology,  however,  is  not  the 
author's  subject  at  first  hand,  and  his  acquaintance  with  its  evidence  is  not  com- 
prehensive enough  for  him  to  pronounce  on  such  questioos  as  the  original  seat  of 
Myceoeean  civilization.  He  does  not  seem  to  know  the  '^  pre-Mycensean  *'  iBgean, 
and  the  all-important  ceramic  evidence  gained  there.  His  confident  ascription  of 
the  Lemniau  inscription  to  Pelasgo-Tyrrhenians  would  be  more  valuable  if  he 
showed  knowledge  of  other  uninterpreted  inscriptions  in  the  ^Egean,  e.g.  the  Pradsian 
stone,  or  the  Lycian  texts,  and  of  the  difficulties  in  regard  to  the  application  of 
the  name  Pelasgi  to  any  very  definite  or  comprehensive  race.  We  doubt  if  he  is 
up  to  date  about  the  "  Hittites  "  and  the  distribution  of  "  Hittite  "  monuments ; 
and  he  proves  so  much  from  tomb-forms  and  burial  methods,  that  nearly  all  the 
population  of  both  hemispheres  might  be  Eurafrican. 

D.  G.  H. 

GUIDE-BOOKS.* 

Messrs.  Macmillan,  who  have  exceptional  opportunities  for  gauging  the  needs 
of  cultivated  tourists  from  both  sides  of  the  Atlantic,  have  recognized  that  new 
guide-books,  and  not  merely  revised  editions  of  old  ones,  written  originally  when 
all  conditions  of  travel  and  taste  were  vastly  different  from  now,  must  be  pro- 
vided ;  and  that,  moreover,  in  a  cheaper  and  more  portable  form  for  the  English- 
speaking  world,  which  is  not  wholly  satisfied  with  anglicized  versions  of  guides^ 
first  written,  however  admirably,  by  and  for  persons  whose  habits  and  tastes  an 
not  its  own. 

In  different  ways  all  the  four  guides  quoted  above  go  far  to  satisfy  this  demand. 
No.  1  covers  the  ground  of  Murray's  '  Mediterranean,'  ii. ;  No.  2  comprehends,  at 
the  same  price,  the  scope  of  Murray's  '  Mediterranean,'  i.,  and  also  his  '  Constanti- 
nople, Brusa,  and  the  Troad;'  No.  3  puts  Egypt  and  Palestine  into  one  very 
handy  volume  of  about  250  pages  at  no  greater  cost ;  and  No.  4,  at  one  shilling 
more,  includes  all  Italy,  but  runs  to  nearly  500  pages.  In  applauding  the  aims  of 
Messrs.  Macmillan,  we  would  urge  them  to  realize  this  even  more  fully  in  sub- 
sequent editions,  and  to  consider  seriously  whether  certain  kinds  of  information 
remain  in  sufficient  demand  among  guide-book  users  to  justify  the  further  retention 
of  certain  sections.    For  instance,  in  Italy,  or  in  any  country  where  the  railway 

♦  Macmillan*8  Guides:  (1)  Western  Mediterranean:  (2)  Eastern  Mediterranean; 
(3;  Talostine  and  Ejrypt;  (4)  Italy.     London  :  Macmillan  &  Go.     1901. 
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system  is  highly  developed,  is  there  any  use  in  deroting  a  section  to  "  Routes  '*  ? 

"Jlw  imilway  guides  and  the  railway  maps  nowadays  suffice  to  determine  the 

tsstinatum,  and  the  locomotiTe  does  the  rest.    Trains  go  too  fast  for  a  mere  brief 

esoription  of  the  views  right  and  left  from  the  track  to  be  in  much  request.    Such 

k*  section  in  an  Italian  guide  seems  to  us,  in  &ct,  to  be  a  needless  survival  of  the 

'2d  posting  days,  and  by  its  excision  in  this  case  the  book  would  be  lightened  by 

»rtj-fleven  pages.    We  hope,  further,  that  the  publishers  will  put  a  narrow  limit 

advertisement  matter,  or  that  may  become  as  serious  an  incubus  to  the  public 

in  the  Continental  BmdsJiair, 

^gain,  does  the  kind  of  tourist  who  would  read  with  any  profit  Mr.  Fry's 
irable,  but  very  general,  notes  on  Italian  art  prefixed  to  this  guide,  naturally 
to  a  guide-book  for  such  information  at  all  ?  Our  experience  is  that  he  does 
Art  handbooks  are  now  legion,  as  are  also  school  histories.  In  the  editor's 
we  should  consider  very  seriously  if  historical  and  artistic  introductions  are 
'^^or^h  more  than  the  saving  in  bulk  and  cost  involved  in  the  excision  of  over 
^^  ^v^nty  pages.  The  same  consideration  might  be  extended  to  the  Egypt  guide, 
^boi:agh  the  saving  in  that  case  would  be  far  less.  The  plan  of  departing  from 
iS^^Oi^^Tsphical  order  in  the  case  of  Italian  places  of  interest,  and  arranging  them  as 
"^  c^  dictionary,  is  excellent ;  and  the  notes  therein  seem  as  admirably  concise  as 
^^^^  liotel  information  is  up  to  date  and  the  maps  are  clear.  In  the  latter  connec- 
**^^xi.  we  would  ofifer  one  hint.  Railways  are  the  one  thing  needful  to  modem 
>,  and  their  lines  should  blaze  out  on  all  tourist  maps.  On  many  of  Messrs. 
:xnillan's  maps  they  do  shine  in  vermilion,  but  on  many  they  do  not,  e.g,  on 
map  prefixed  to  the  '  Eastern  Mediterranean,*  which  errs  further  in  including 
It  deal  to  which  the  text  has  no  reference,  and  thereby  obscuring  what  is 
'Wy  essential  for  the  tourist. 

A^e  note  with  much  approval  that  a  considerable  change  has  been  made  in  the 

^^liod  of  dealing  with  sights  and  places  of  interest.    The  notices  no  longer  read 

the  recollections  of  an  intelligent  traveller  returned  and  describing  what  he 

seen,  but  are  definite  directions  to  a  new-comer  arrived  on  an  unfamiliar  spot. 

a  one  wants  to  know  what  lies  to  right,  left,  and  before ;  where  he  will  get 

if  he  takes  a  certain  path ;  how  to  reach  places,  and  how  to  understand  what 

sees  therein.    There  is  still  room  for  improvement,  more  especially  where  no 

previous  guide  has  formed  a  basis,  e.g,  in  the  cases  of  Crete  and  Cyprus.    In 

!  two  great  islands,  both,  for  different  reasons,  singularly  interesting  to  Eng- 

***lnnen,  the  new  guide  shows  not  only  no  improvement  on,  but  marked  inferiority 

^9  the  guide-books  written  a  dozen  years  or  more  ago.     Almost  no  indication  is 

*^Pplied  of  their  points  of  interest,  and  none  of  how  these  points  are  to  be  reached. 

Conciseness  cannot  be  carried  too  far  in  guide-books.    It  must  bo  pushed  even 

^  1^  sort  of  Tachygraphy  of  style,  and  signs  and  symbols  should  be  freely  used  to 

*^^o  repetitions  and  space.     Whether  the  Baedeker  asterisk  should  or  should  not 

^  adopted,  opinions  will  always  differ.    We  do  not  advocate  the  introduction  of 

^  unadulterated  "drill-book"  system  of  guide  writing,  or  of  wholesale  "per- 

*<^nal  conducting,'*  but  confess  that  we  have  often 'found  discriminating  marks 

^*y  welcome  in  large  galleries  and  on  extensive  sites.     Few,  we  fancy,  would 

^^phun  of  Mr.  Fry's  asterisks,  if  Messrs.  Macmillan  confided  the  Italian  selection 

^  Urn,  and  the  great  majority  of  tourists  would|[certainly  breathe  sighs  of  relief 

^  mbmitting  to  bis  guidance.    The  very  few  who  have  genuine  views  of  their 

<>WQ  will  always  supplement  their  guide-book  with  other  manuals,  and  therefore 

^^  need  hardly  be  considered  in  this  matter. 

If  Messrs.  Macmillan  push  their  own  ideas  of  method  to  their  logical  conclusion, 
ud  take  a  leaf  out  of  Baedeker's  book  in  such  matters  as  rewriting  at  short 
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intervals,  sending  special  emissaries  to  observe  and  describe,  according  to  a  rigid 
scbeme,  and  under  the  direction  of  a  rigid  editor-in-chief,  we  have  little  fear  for 
the  success  of  their  new  venture  either  in  Great  Britain  or  in  America. 

D.  G.  H. 

Education.* 

As  Mr.  Red  way  remarks  in  his  prefsice,  "this  book  is  intended  to  set  forth 
in  an  elementary  manner  the  relations  between  human  activities  and  geographic 
environment,"  and  in  spite  of  a  good  deal  that  has  been  written  during  recent 
years  to  illustrate  the  intimate  nature  of  these  relations,  he  has,  unfortunately, 
only  too  good  reasons  for  supposing  that  this  method  of  regarding  geography  is 
new  to  many  teachers  of  the  subject. 

In  the  opening  chapters  an  interesting  outline  is  given  of  the  historical 
development  of  geographical  ideas.  Though  several  countries  around  the  Eastern 
Mediterranean  were  early  civilized,  Greece  may  be  regarded  as  the  birthplace  of 
geography,  for  it  was  here  that  geographical  knowledge  was  first  systematically 
formulated  by  Herodotus  and  other  writers.  Mr.  Kedway  attributes  the  rapid 
development  of  Greek  power  and  ideals  partly  to  the  configuration  of  the  country, 
and  partly  to  the  influence  of  events  resulting  from  the  siege  of  Troy.  In  fact, 
throughout  this  historical  sketch  his  main  object  is  not  only  to  show  how  powerfully 
geographical  forces  have  controlled  the  life  of  various  peoples,  but  the  important 
events  that  have  therefore  resulted  from  any  disturbance  of  the  physical  environ- 
ment. Probably  the  best  example  of  the  effects  of  such  a  disturbance  is  seen  in 
the  wonderful  discoveries  that  resulted  from  the  Turkish  blockade  of  the  trade 
communication  between  Europe  and  the  East  just  at  the  moment  when,  on  account 
of  the  reports  of  Marco  Polo  and  other  travellers,  Europe  had  formed  exaggerated 
ideas  of  the  wealth  of  those  parts.  Thwarted  in  one  direction,  men  turned  to  seek 
new  routes  to  the  Indies,  and  this  search  led  Vaeco  da  Gama  round  the  Cape  of 
Good  Hope  to  India,  caused  Columbus  to  be  the  accidental  discoverer  of  new  lands 
in  the  West,  started  Magellan  on  the  famous  voyage  that  ended  in  the  first  circum- 
navigation of  the  world,  and  stimulated  men  to  penetrate  even  the  frozen  Arctic 
regions  in  hopes  of  finding  north-west  and  north-east  passages  to  their  goal;  in 
fact,  in  Mr.  Redway's  opinion,  it  gave  us  a  New  World  and  regenerated  the  Old. 

In  the  third  chapter  some  account  is  given  of  the  evolution  of  land-forms,  stress 
being  lud  on  the  modem  view  of  the  changing  nature  of  physical  phenomena,  as 
opposed  to  the  old  idea  of  their  fixity.  This  is  followed  by  a  description  of  the 
effects  of  climate  and  topography  on  the  distribution  of  life  and  on  oommeroial 
development,  with  special  reference  to  the  economic  history  of  the  United  States^ 
while  the  latter  part  of  the  book  is  devoted  to  discussion  on  methods  of  teaching 
geography  and  the  use  of  apparatus.  Several  useful  suggestions  are  given  with 
reference  to  observational  and  field  work,  which  are  rightly  regarded  as  forming  an 
essential  part  of  geographical  education,  and  the  special  preparation  of  the  teacher 
demanded  by  the  new  conception  of  geography  is  well  set  forth. 

Though  the  book  may  be  too  sketchy  to  aid  students  specializing  in  any 
particular  branch  of  geography,  it  is  certainly  one  that  should  be  welcomed  by 
teachers  of  the  subject  as  at  once  stimulating,  suggestive,  and  of  general  practical 
utility.  J.  B.  R. 

♦  *  The  New  Basis  of  Geop^raphy.'  A  Manual  for  tho  Preparation  of  the  Teacher.  By 
J.  W.  Redway.    Published  by  the  Macmillan  Co.     1901. 
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EUBOFS. 

The  Survey  of  Britifh  Lakes. — Sir  John  Murray  has  nearly  completed  his 
arrangements  for  beginning  the  work  of  inyestigating  the  lakes  of  Great  Britain  and 
Ireland,  which  he  has  undertaken  in  conjunction  with  Mr.  Laurence  Pullar.  He 
intends  to  begin  with  the  lochs  of  Perthshire,  some  of  which  he  had  already  sur- 
veyed with  the  assistance  of  the  late  Mr.  Fred.  Pullar.  Sir  John  Murray  will  take 
up  his  residence  for  a  time  in  the  Loch  Rannoch  region.  Sir  Robert  Menzies  has 
very  kindly  placed  Rannoch  Lodge  at  Sir  John's  service,  and  in  other  ways  has 
shown  himself  desirous  of  doing  all  he  can  to  give  facilities  for  the  work«  Let  us 
hope  that  other  proprietors  will  follow  Sir  Robert  Menzies'  excellent  example. 

The  Lower  Fechora.~In  the  year  1901,  M.  A.  N.  Novosiltsof  was  sent  to  the 
Pechora  with  the  party  of  Captain  Sergieyef  to  execute  surveys  and  take  meteoro- 
logical observations.  From  Archangel  he  travelled  to  Ust-Tsylma,  at  the  confluence 
of  the  rivers  Pizhma  and  Tsylma  with  the  Pechora.  This  town  is  the  centre  of  the 
Pechora  district,  covering  an  area  of  109,390  square  miles,  and  containing  a  popula- 
tion of  33,371.  About  6000  persons  live  in  the  town  itself  by  boat-building, 
fishing,  to  a  small  extent  by  agriculture  and  reindeer-grazing,  and  to  a  much  larger 
extent  by  carrying  goods  and  trading.  After  receiving  the  Pizhma  and  Tsylma, 
the  Pechora  has  a  breadth  of  fully  1}  mile.  North  of  Ust-Tsylma  the  population 
is  settled  on  the  river-bank,  and  eastwards  there  are  no  settlements  as  far  as  the 
Ob,  more  than  450  miles  distant.  Both  banks  are  clothed  with  coniferous  woods, 
rarely  interrupted  by  foliage  trees.  Building  timber  is  found  in  general  only  up 
to  the  parallel  of  67°.  Five  miles  above  Pustozersk  the  Pechora  divides  into  a 
multitude  of  channels,  most  of  them  fairly  deep,  but  containing  shallows  useful  as 
fords,  but  serious  obstacles  to  navigation.  Beside  the  river  are  many  swamps  and 
lakes,  some  of  which  run  parallel  to  the  bed  for  several  miles  without  any  connec- 
tion with  it.  Chief  of  these  is  the  large  Pastoye  Ozero,  on  the  western  side  of 
which  stands  the  village  of  Pustozersk  upon  a  sandy  mound.  It  contains  about  180 
persons,  who  make  a  comfortable  living  by  fishing  and  trading  with  the  Samoyeds. 
Across  the  lake  is  the  village  Ustye,  very  similar  in  appearance,  and  25  miles  to 
the  south  Yelikovisochnoye,  which  trades  with  the  Malozemelskaya  tundra  and 
Kolguyef,  as  Pustozersk  and  the  villages  north  of  it  do  with  the  Bolshezemelskaya 
tundra.  Some  of  the  Pustozersk  traders  go  even  as  far  as  Obdorsk.  In  winter  the 
mouth  of  the  Pechora  is  completely  deserted,  while  in  summer  people  come  down 
on  barges  from  Cherdyn,  in  the  Perm  government,  bringing  corn  and  other  goods 
to  exchange  for  fish  and  the  products  of  the  chase.  Just  at  the  mouth  of  the  river 
in  the  Bay  of  Pechora  is  the  Bolvanskaya  bay,  on  the  east  side.  The  shores  are 
high  near  the  Bolvanski  cape,  and  in  the  middle  of  the  bay  a  number  of  hills  stand 
near  the  shore.  Huts  are  erected  here  for  the  white  grampus  fishery.  North  of 
the  bay  are  situated  a  row  of  sandy  islands  called  the  Guliayevy  Eoshky,  which  are 
placed  on  maps  a  mile  too  far  towards  the  west,  and  9  miles  too  far  north.  Gwyniad 
is  caught  here  in  summer  and  sold  to  Cherdyn  traders.  The  work  of  surveying 
was  commenced  in  the  beginning  of  May  at  the  Eonstantinovski  cape,  where  it 
was  found  that  there  was  no  tide,  the  ice,  4  to  7  feet  in  thickness,  lying  perfectly 
quiet.  The  ice  in  the  bay  broke  up  on  May  28,  and  was  piled  up  by  the  tide  along 
the  shore.  On  June  24  and  25  the  rise  of  the  tide  was  2*2  feet,  but  on  the  28th  no 
tide  was  perceptible.  The  shores  of  the  bay  are  rising  and  constantly  contracting 
the  water  area.  Near  Cape  Cherni  Lopatka  three  strand-lines  may  be  seen — a  high 
bank  5  miles  from  the  water ;  a  second  a  few  yards  in  height,  receding  sometimes 
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M  much  M  A  mile  from  the  water;  and  the  present  shore,  exposed  for  a  long 
dtftarice  at  low  tide.  Qaan titles  of  wood  are  cast  ashore,  and,  especially  at  high 
Men,  are  carried  far  inland.  A  dozen  miles  helow  Konstantinovski  cape  a  small 
rarifce,  the  Pitkof  Kamon,  runs  parallel  to  the  coast  and  rises  to  a  maximum  height 
of  5110  feet.  In  spring  the  Samoyeds,  coming  northwards  after  winter,  yisit  the 
slof>es  of  the  Pitkof  to  save  their  reindeer  from  the  horse-flies  and  gnats.  By  the 
Pogaoclieska  bay  also,  and  beyond,  opposite  Varandei  island,  runs  a  range,  the  Eoei, 
a  summer  residence  of  Samoyeds,  people  of  Pustozersk  and  others,  engaged  in 
reindeer-breeding,  lliey  also  hunt  seals  and  birds,  especially  in  spring,  when  the 
nights  are  light  and  the  weather  not  too  cold. — Izviestiya  of  the  Russ.  Greogr.  Soc., 
No.  2,  11K)I. 

ASIA. 

Anitrian  Expedition  to  Southern  Arabia. — We  leam  from  the  Deutsche 

liuntlHcfutn/iir  Geographie  that  an  expedition  to  Southern  Arabia  for  purposes  of 
scientific  research  has  been  undertaken  by  Dr.  Hein,  of  the  Vienna  Natural 
History  Museum,  who  is  accompanied  by  his  wife.  Mahalla  will  be  the  first  place 
to  be  visited,  and  attention  will  be  paid  both  to  ethnological  and  linguistic  research 
and  to  natural  history  collections. 

Ignatov*!  Exploration  of  Lake  Telezkoie,  Altai.  —A  short  account  of 

the  results  of  Ignatov's  expedition  to  Lake  Telezkoie,  or  Altyn  Eol,  in  the  Altai 
doMjMitched  early  last  summer  by  the  Imperial  Russian  (.reographical  Society 
(«/oMn«(i/,  Yol.  xviii.  p.  212),  appears  in  No.  2  of  Globus  for  the  present  year.  The 
lake  (of  a  visit  to  which  a  graphic  description  was  given  by  Atkinson  in  his 
'  Oriental  and  Western  Siberia  *)  lies  in  a  narrow  valley  at  an  elevation  of  520 
metres  (1700  foot)  abi)vo  the  sea,  and  has  a  length  of  48  miles,  with  a  breadth  vary- 
ing from  ;150  yards  to  l\\  miles,  the  widest  part  being  in  the  south.  The  main 
portion  of  the  lake  runs  north  and  south,  the  Chulishman  river  entering  at  the 
southern  end,  while  the  IMya,  which  makes  its  exit  at  the  north-west,  joins  the 
Katun  to  form  the  upjior  Ob.  The  mountains  rise  precipitously  on  all  sides,  clothed 
with  oeilani,  silver  firs,  larches,  etc.,  and  the  rocks  consist  of  much  tilted  clay-slates 
and  linuMitonoii,  with  some  granite  and  conglomerate.  Tectonic  causes  have  evidently 
ivntributtnl  to  the  origin  of  the  lake.  The  result  of  2500  soundings  is  to  show  that 
it  is  nhallow  in  its  northorn  tnnst^tivwest  section,  but  reaches  a  depth  of  over 
1000  feet  in  tho  south.  Theri>  are  two  deep  basins,  separated  by  a  submarine  ridge, 
over  which,  howovitr,  the  depth  is  still  as  much  as  870  feet.  In  a  remote  future 
tho  lake  may  Iw  out  up  into  sovoral  separate  ^^arts  by  the  encroaching  deltas  of 
stnNims.  In  the  middle  of  «1uno,  the  temperature  of  the  water  remains  at  39^  Fahr. 
;it  the  surfaoo,  and  ;i7i'^  in  its  lowor  layers,  while  that  of  the  inflowing  streams  is 
already  fn»m  tS*^  to  :»T*\  AUnit  tho  middle  of  July,  however,  the  surface  tempera- 
turv  rises  to  fn>m  XXi"^  to  (»!''.  The  shallow  portion  freezes  over  in  November;  the 
d<N«p  mmthoru  |>art  is  raroly  l'r\^r.ou  -  jwrhaps  once  in  seven  years.  The  water  is 
v^rv  trans|^r«ut,  a  white  dink  Unng  visible  at  depths  of  30  to  46  feet,  as  compared 
with  ouo  of  IV  (^x  in  the  Lako  of  Geneva  in  summer. 

▲nicA. 

Lake  Busomohwi.  Aahanti*  Mr.  Makvlm  Fergusson,  the  surveyor  who 
Av\oi'.;(>An;oNi  Mr.  %>.  K,  M\vn!k  \'n  hit  K^xy^uxwn  to  the  C«ntral  African  lakes,  sends 
u>  AXi  aovvuut  of  l.Ako  Uusumch\i^i.  Uusumkwi,  or  Busunetki,  as  the  name  is 
vanou»W  -.t^uvuiv^;  l\v  tho  dwoUrnk  iu  its  noighKnirhvxxi,  t4>g?ether  with  an  outline- 
uup  ha><\l  on  h;«  ;!tu'.vo>\  ot'  whioh  a  itsUwtivni  is  c'.veu  herewith.  The  lake,  which 
!'.<«  alvv.;  '.\'^  iu\io«  ss^uth^oMt  of  Kiitv.asi.  is  tV.e  saorxsi  lake  of  the  Ashantis,  the 
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word  *<  buBum  "  meaning  sacred  or  fetisb.  It  is  nearly  circular,  wiUi  a  maximmn 
diameter  of  about  6  miles,  and  bas  been  on  tbis  account  erroneously  described  as 
a  crater-lake,  tbe  geological  formation — cbiefly  talcose  and  quartz  fchista  with 
intrusiTe  bosses  of  granite— sbowing  no  signs  of  volcanic  action.  It  lies  in  a  large 
basin  entirely  enclosed  by  bills  witb  an  average  altitude  of  800  feet,  that  of  the 
lake  itself  being  but  300.  The  hills  are  clothed  with  forest  which  descends  to  the 
shore  in  placec,  but  has  been  mostly  cleared  for  plantations  near  the  water.  Owing 
to  its  sacred  character,  boats  have  not  hitherto  been  allowed  on  the  lake,  and  Its 
depth  has  not  been  ascertained,  but  all  appearances  point  to  one  nowhere  exceed- 
ing 20  feet,  the  shores  having  a  very  gntdual  slope.  There  are  several  inflowing 
streams  discharging  the  drainage  of  the  surrounding  hills,  which  exceeds  the 
amount  lost  by  evaporation,  so  that  the  level  is  just  now  rapidly  rising,  as  b 
evidenced  by  tbe  trees  standing  in  the  water,  those  at  a  distance  from  the  shore 
being  now  dead.  Since  February,  1900,  a  rise  of  18  inches  seems  to  have  taken 
place.  No  breeze  reaches  the  lake,  and  the  temperature  of  the  air  is  stifling,  ocoa- 
sionally  proving  unbearable  even  to  the  natives.  The  water  is  slightly  brackish 
and  extremely  flshy  in  taste,  and  as  the  natives,  who  are  much  subject  to  leprosy 
and  other  skin  diseases,  make  use  of  it  extensively  for  bathing  and  washing  clothes, 
it  is  hardly  safe  even  to  wash  in  the  water  unless  boiled.  The  lake  teems  with 
fish,  which  are,  however,  not  easily  caught  with  a  baited  hook.  The  natives,  whose 
great  industry  is  fishing,  catch  tbe  fish  by  means  of  huge  wickerwork  baskets 
open  at  the  ends,  which  are  woven  from  the  split  stems  of  a  kind  of  lily.  When 
fishing,  they  paddle  themselves  about  with  their  hands,  seated  on  dried  logs  of  the 
Cottonwood  tree,  which  they  manage  with  great  dexterity.  People  come  from  all 
parts  to  trade  for  the  fish,  bringing  plantains,  yams,  etc.,  for  tbe  flsher-folk,  whc 
carry  on  no  cultivation.  In  Prempeh's  time  all  but  the  king*s  own  fishermen 
were  excluded,  but  now  there  are  twenty-five  villages  around  the  lake,  with  a  total 
population  of  near  10,000.  The  people  were  dispersed  during  the  war,  and,  till 
lately,  were  very  shy,  but  have  now  settled  down,  and  seem  a  peaceable  and  qulef 
lot,  lazy  as  a  rule,  but  generally  honest,  and  extremely  honourable  in  their  deal" 
ings.  Mr.  Fergusson  speaks  in  high  terms  of  the  Ashantis  generally,  who  are,  he 
says,  fieir  and  away  the  best  natives  of  the  whole  coast,  partly  owing  to  the 
absence  of  "civilization,"  but  principally  to  the  excellent  administratioo,  the 
people  knowing  that  they  can  always  get  justice  at  Kumasi.  The  Fantis  and 
Krepis  are,  on  the  contrary,  described  as,  each  in  their  way,  thorough  blackguards. 
Animal  and  bird  life  is  scarce  round  the  lake,  and  even  mosquitoes  are  compara- 
tively few.  Monkeys,  leopards,  a  few  bush  antelopes  and  pigs,  pelicans  and 
kingfishers,  the  o'sprey  and  hawk,  are  the  principal  kinds  represented.  Sandfliei 
are  troublesome,  but  they  come  out  in  force  only  in  the  early  morning  and 
evening.    The  natives  suffer  much  from  fever,  but  not  of  a  malignant  type. 

Ancient  Oem- workings  in  Hanika.— Mr.  A.  Vaughan  Williams  sends  ui 
a  description  of  two  visits  to  tbe  neighbourhood  of  the  Chim'animani  pass,  south 
of  Umtali,  in  the  course  of  which  he  paid  some  attention  to  the  traces  of  ancient 
workings  for  precious  stones  which  seem  to  have  been  carried  on  at  a  remote 
period  in  this  district.  The  pass  is  a  magnificent  gorge  in  the  range  which 
separates  the  territory  of  the  South  Africa  Company  from  that  of  the  Portuguese 
'*  Mozanjbique  Company,''  and  which  rises  rapidly  from  the  plains,  3000  feet  oi 
more,  to  an  altitude  of  about  8000  feet.  The  plains  are  very  fertile,  covered  with 
bush  and  rank  tall  grass,  harbouring  buffalo  and  other  game,  while  tbe  mountain 
slopes  are  densely  wooded  with  trees  of  excellent  timber,  and  well  watered  with 
streams,  which  often  form  cascades  with  a  sheer  fall  of  200  feet  and  more.  The 
ancient  workings,  of  which  only  the  shafts  and  galleries  now  remain,  there  being 
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zso  traosB  of  ancie&t  towns  or  buildlagB,  are  aitiuted  on  the  aummit  of  the  nnge, 
^t.  the  heftdwaten  of  the  UmTumTumbk  and  Muijingft  riven,  in  ft  undaUnie 
A>Txn>tion  compoeed  tit  homontal  atnta,  with  veina  of  quartzile,  mica  and  talc 
B^^iat,  and  djrkcH  of  diorite.  Moat  of  the  excavatiooa  are  in  Britieh  territorj,  but 
sOEKie  extend  acroaa  the  frontier  into  the  sphere  of  the  Uozambique  Compaof.  At 
bb^  time  of  hi)  firat  viait,  in  1890,  Hr.  Williama  beard  reports  of  the  occar- 
r^zxce  of  diamonds  in  the  n^ghboarhood,  but  r^srded  them  as  a  romance  on  the 
^am  I  I  of  natives  who  had  worked  in  the  Kimbarlej-  mines.  In  1900,  however,  the 
-i^p«rt  of  a  discovery  of  diamonda  being  again  current,  be  paid  a  visit  to  the  spot 
>f  which  he  had  heard  in  ISW,  and  found  it  to  be  the  place  of  the  aupposed 
3i^M»verj.  The  surface  was  dotted  for  milea  with  fallen-in  shafls,  which  Mr. 
S^y  illiams  was  at  first  disposed  to  attribute  to  the  action  of  water,  the  haavy 
-^iKSfall  being  absorbed  hj  the  porous  soil  and  conveyed  underground  to  the  edge 
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7^  the  plateau  along  the  &tt  surface  uf  the  sandstone.  Afterwards  he  became 
r^^'vinced  that  such  was  not  the  case,  as  in  many  instances  the  "dumps"  were 
~J~*inly  visible.     The  rock  specimens  collected  iocludud  crystals  of  octabedro" 


'^pe  (not  diamonds)  and  other  stones,  which  on  examination  have  proved  to  be 


ti; 


'(loz  of  differont  colours — a  gem  well  known  to  the  ancients.     The  feature 


e  chiers  of  the  dii^trict  are  siiid  to  indicate  Arab  descent.     This  discovery 


^^rtainly  seems  to  confirm  the  belief  that  Sjutb-East  Africa  nas  the  quarter 
^bence  the  gold  and  precious  stones  of  ancient  times  were  largely  procured,  though 
•Q  the  due  of  the  gems  the  argument  la  less  fully  supported,  owing  to  the  other 
*OUTcea  of  aupply  known  to  the  ancients.  Mr.  Williams  speaks  enthusiastically 
Wh  of  the  climate  and  the  scecic  beauties  of  the  country.  For  eight  months 
>ti  the  year  the  air  ia  sharp  and  bracing,  while  before  the  liuo  of  the  grdss 
Sru  a  marvellous  [«norama  in  spread  out  before  the  eye  from  such  summits  as 
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Myamatumba,  whence  the  view  extends  for  a  distance  of  150  miles.  The  many 
waterfalls  leaping  oyer  the  almost  continuous  line  of  precipice  into  the  tropical 
forest  below,  form  a  marked  element  of  beauty  in  the  scene.  In  the  summer  the 
short  grass  of  the  mountain-tops  is  enlivened  with  a  profusion  of  ground  orchids, 
while  the  forests  teem  with  beautiful  yarieties  of  ferns,  tree-orchids,  climbers,  etc 
Mosquitoes  flourish  even  at  the  higher  levels,  but  it  is  difficult  to  say  whether 
malaria  is  endemic,  Mr.  Williams  and  his  party,  which  included  Mrs.  Williams, 
being  already  subject  to  chronic  malarial  fe?er.  The  opinion  is,  however,  expressed 
that  the  district  will  become  the  sanatorium,  as  it  certainly  is  the  Switzerland, 
of  Bhodesia. 

The  Capital  of  Madagascar.— Some  diversity  of  opinion  has  beoi  elicited 
by  the  reported  pronouncement  of  General  Gallieni  in  favour  of  the  virtual  removal 
of  the  capital  of  Madagascar  from  the  interior  of  the  island  to  the  coast,  which 
has  been  unfavourably  commented  on  by  those  whose  interests  lie  in  the  direction 
of  the  development  of  Tananarive.  The  governor-general  has  declared  it  to  be  his 
mature  opinion  that  the  whole  economic  future  of  the  island  lies  in  the  coast-lands, 
and  that  places  like  Tamatave  and  Majunga  will  be  called  upon  to  play  a  r6le  of 
increasing  importance  in  this  connection  in  the  future.  No  official  action  appears 
to  have  been  taken  in  the  direction  of  a  formal  transference  of  the  centre  of  autho- 
rity, and  Tananarive  will  doubtless  always  remain  an  important  political  and 
military  centre,  even  though  the  commercial  capital  may  be  placed  elsewhere. 

Journey  of  a  Vative  Caravan  throngh  Somaliland.— A  German  mission- 
ary at  Lamu  gives,  in  Fetermanna  Mitteilungen  (1902,  No.  1),  an  aoconfit  of  a 
journey  made  by  a  Somali  caravan  through  the  little-known  interior  north  of  the 
Tana  river.  The  leader  was  a  Somali  who  had  been  in  government  service,  and 
now  applies  his  savings  from  time  to  time  to  journeys  of  this  kind.  Having  got 
together  a  party,  he  set  out  from  Eismayu,  and,  after  a  wide  circuit  through  the 
Galla  cotmtries  along  the  Abyssinian  frontier,  finally  reached  the  Rendile  country 
lately  traversed  by  Count  Wickenburg  (ante,  p.  216).  According  to  his  accounts, 
the  primitive  inhabitants  of  the  country  are  the  Wakore,  the  Rendile  (the  only 
Somslis  who  have  not  adopted  Islam)  having  been  pushed  inland  by  their  Moham- 
medan neighbours.  They  are  said  to  have  expressed  a  desire  for  the  advent  of 
Europeans.  The  return  journey  was  made  by  Kenya,  Uganda,  and  the  railway  to 
Mombasa. 

Eailwayi  in  the  Stanley  Falls  Eegion.— The  Mouvement  Geographique 

for  December  29  last  gives  a  sketch  of  the  proposed  route  of  the  more  northerly 
of  the  two  lines  of  railway  which  are  to  be  built  in  the  eastern  part  of  the  Oongo 
State — that  from  Stanleyville,  just  below  the  Stanley  falls,  to  the  Albert  Nyanza 
at  Mahagi.  Surveys  for  the  line  are  being  executed  by  a  staff  of  engineers  under 
M.  Adam,  who  has  already  been  some  time  in  the  country,  and  is  to  remain  at 
work  another  two  years.  The  proposed  route  runs  at  first  south  of  the  Chopo 
river,  but  crosses  this  beyond  the  post  of  Bafwaboli,  and,  continuing  in  a  direction 
slightly  north  of  east,  crosses  the  upper  Lindi  and  strikes  the  Aruwimi-Ituri  near 
the  junction  of  the  Ibina,  its  southern  upper  branch.  It  then  follows  the  south 
bank  of  the  Ituri  and  strikes  east  to  Eavalli,  then  following  the  crest  of  the  water- 
shed between  the  Ituri  and  Lake  Albert,  until  It  finally  descends  the  escarpment 
to  reach  the  lake  at  Mahagi.  A  large  part  of  the  line  will  run  through  the  great 
forest,  and  the  clearance  of  a  track  through  this  will  be  a  work  of  much  labour. 
For  the  transport  of  materials  and  supplies,  it  will  be  necessary  to  add  to  the 
flotilla  on  the  middle  Congo.  A  more  recent  number  of  the  Mouvement  (February  2, 
1902)  gives  details  of  a  proposed  line  for  the  purpose  of  turning  the  Stanley  falls 
and  supplying  communication  between  the  navigable  sections  of  the  river  above 
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aad  below.  This,  it  is  said,  will  probably  be  the  first  scheme  to  be  carried  ont. 
ProYisional  tracings  of  the  route  have  been  made  both  oq  the  east  and  west  banks 
of  the  river,  that  on  the  west  giving  decidedly  the  shorter  mileage.  The  alterna- 
tive lines  are  shown  in  a  map  in  the  number  last  quoted. 

The  Pontion  of  Tumlah. — Reference  has  already  been  made  {Journal,  vol.  xi. 
p.  667 ;  vol.  xii.  p.  412)  to  the  position  of  Insalah,  as  given  by  early  and  recent 
travellers,  and  we  are  now  able  to  give  the  result  of  M.  Flamand's  observations  for  the 
determination  of  the  position.  In  a  note  in  the  Comptes  Bendus  of  the  Paris 
Academy  of  Sciences  (vol.  cxxziv.  p.  27),  he  states  that  on  his  last  journey  in  the 
regions  of  Tadenudt  and  Tidikelt  (October,  1899-Febrnary,  1900)  he  was  able 
to  devote  himself  to  the  determination  of  the  geographical  positions  of  the  principal 
points  of  his  route,  and  particularly  to  that  of  Insalah.  The  determination  of  the 
latitude  which  he  made  at  Insalah  was  based  on  six  series  of  circum-meridian 
observations  of  the  sun  taken  with  a  sextant  reading  to  10",  the  mean  of  the  values 
obtained  being  27°  10'  46''  lat.  N.  The  longitude  was  determined  in  two  different 
manners :  (1)  by  means  of  occultation  by  the  moon  of  star  65  Belier  on  January  10, 
1900;  (2)  by  observations  of  the  hour  angle  of  the  sun  with  the  sextant,  from 
January  6  to  16, 1900,  the  rate  of  the  chronometer  having  been  deduced  from 
telegraphic  comparisons  made  with  the  Algiers  Observatory,  at  Tugurt,  and 
Wargla  on  the  outward  journey,  and  at  El  Golea  on  the  return.  The  results  are 
as  follows : — 

Longitude. 
In  arc.  In  time. 

By  occultation  of  65  Belier    2°  27' 30"    O**  9™  50"  J         .^ 

By  observation  of  hour  angle  of  the  sun      ...     2°  28'  0"      0^  9»  52^  J  ixreenwicd. 

This  shows  that  the  result  obtained  in  1898  from  the  surveys  of  MM.  Germain  and 
Laperrine  (2°  26'  E.)  was  fairly  correct.  The  co-ordinates  of  five  other  places  are 
also  given. 

M.   Doutte'i  Journeys  in   Morocco.— With  the  support  of  the  French 

Minister  of  Public  Instruction,  the  Government  of  Algeria,  the  Comit^  de  TAfiique 
Fran9ai8e,aDd  the  Paris  Geographical  Society,  M.  Edmond  Doutte  last  year  carried 
out  extensive  journeys  in  Morocco,  the  preliminary  results  of  which  are  given  in 
^a  supplement  in  the  Bulletin  of  the  Comite  above  mentioned  (1901,  No.  8). 
M.  Doutt^  traversed  in  various  directions  most  of  the  western  portion  of  the 
kingdom  from  Tangier  to  Mogador  and  the  Atlas,  and  though  topographical  surveys 
formed  no  part  of  the  programme  which  he  had  set  himself,  he  devoted  consider- 
able attention  to  the  physical  features  of  the  country  and  the  varying  conditions 
as  regards  fertility,  vegetation,  habitability,  and  so  forth.  Geological  researches  had 
to  be  kept  in  the  background,  firstly  because  the  time  was  already  occupied  with 
other  work,  and  secondly  owing  to  the  suspicion  likely  to  be  aroused  among  the 
inhabitants  by  them.  Some  geological  specimens  were,  however,  collected  in  the 
Atlas  region,  and  have  been  submitted  to  an  expert.  The  resources  of  the  country 
and  their  possibilities  of  development  formed  a  special  object  of  inquiry.  As 
regards  the  fertility  of  the  soil,  of  which  so  much  has  been  said  by  some  writers, 
M.  Doutt^  considers  their  views  exaggerated,  although  the  plains  lying  in  front  of 
the  Atlas  in  the  west  are  certainly  rich.  With  the  doubtful  exception  of  the 
"  argan "  tree  (order  Sapotacece),  from  the  seeds  of  which  oil  is  extracted,  he  con- 
uders  the  agricultural  products  to  be  limited  to  those  of  Algeria  and  Tunis.  The 
chief  source  of  wealth  to  a  European  power  would  be,  he  thinks,  apart  from  un- 
foreseen discoveries,  the  rearing  of  cattle  and  sheep,  especially  the  former.  As 
regards  mineral  wealthy  he  is  again  inclined  to  take  a  sober  view  by  reason  of 
difficulties  in  the  way  of  its  exploitation,  which  the  example  of  Algeria  renders  it 
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adviBaUe  to  take  into  accouat.  M.  Doutte^s  report  also  discuses  the  ethnology  of 
the  ooimtry,  its  methods  of  administration,  and  other  allied  suhjects.  He  considen 
that  the  policy  pursued  by  Europe  in  the  endeavour  to  lead  Morocco  into  the 
paths  of  civilization,  must  be  one  of  prudence  and  friendship.  Any  attempt  to 
interfere  directly  with  the  administration  must  he  avoided,  but  the  people  must 
rather  be  gradually  led  towards  reform  through  the  development  of  thdr  wonderful 
commercial  aptitudes,  the  improvement  of  agricultural  methods,  the  introduction 
of  simple  industries,  and  the  initiation  of  public  works. 

Surveys  in  Africa.— The  secretary  of  the  British  South  Africa  Company  points 
out  to  us  that  in  the  small  map  of  Africa  which  illustrates  Sir  Thomas  Holdich'a 
paper  in  the  OeographiccU  Journal  for  December,  all  reference  to  the  geodetic 
survey  of  Rhodesia  has  been  omitted,  although  the  survey  has  been  in  progress 
since  1807.  The  omission  was  purely  accidental,  as  will  ba  apparent  to  those  of 
our  readers  who  have  followed  the  accounts  of  the  progress  of  the  survey  given 
from  time  to  time  in  the  Monthly  Record  from  the  reports  of  Sir  David  Gill,  the 
astronomer  at  the  Gape  (see  Journal,  vol.  z.  p.  441 ;  vol.  xiv.  p.  667 ;  vol.  xvi. 
p.  474 ;  vol.  zix.  p.  90).  The  first  season  (1897)  was  devoted  to  reconnaissance, 
while  in  1898  the  longitude  of  Bulawayo  was  fixed  by  telegraph  signals,  and  a 
base-line  measured  on  the  water-parting  to  the  east.  In  1899  the  triangolation 
was  extended  northward  to  Gwelo,  progress  being  also  made  with  the  cadastral 
survey ;  and  in  1900  a  new  base-line  was  measured  and  angles  determined  at  four- 
teen new  stations.  With  reference  to  the  same  map.  Major  Nathan,  governor  of 
the  Grold  Coast,  points  out  that  "  the  northern  boundary  of  the  colony  on  the 
11th  parallel  should  have  been  shown  as  already  surveyed  and  demarcated ;  the 
telegraph  line  is  from  Accra  to  Cape  Coast,  and  thence  to  Kumasi,  and  not  from 
Accra  to  Kumasi  direct ;  there  is  also  a  telegraph  line  from  Cape  Coast  to  Elnuna, 
and  thence  to  halfway  between  Elmina  and  Assini,  which  is  now  being  extended 
to  meet  the  French  line  at  Assini.**  The  boundaries  on  other  sides  are  now  being 
surveyed,  and  a  general  survey  is  being  carried  out,  based  on  traverse  lines  of  the 
gold-mining  district  on  the  west  of  the  colony. 

AHIBIOA. 

Physical  Oeog^aphy  of  Central  Ontario.— An  elaborate  paper  on  the 

Geological  History  of  Central  Ontario  appears  in  tl  e  Tran^ctions  of  the  Canadian 
Institute  for  August,  1901.  The  writer,  Mr.  A.  W.  G.  Wilson,  traces  the  various 
modifications  of  surface  from  the  ancient  pre-sedimentary  floor  to  the  recent  period 
following  on  the  retreat  of  the  Pleistocene  ice-sheet.  It  is,  however,  only  with  the 
processes  to  which  the  present  surface  features  are  attributable  that  we  are  here 
concerned.  Previous  to  the  Pleistocene  epoch  the  rocks  had  been,  for  a  long  interval 
following  the  last  period  of  deposition,  exposed  to  atmospheric  agencies,  which 
develojjed  a  topographic  system  whose  remnants,  though  partly  modified  by  the 
ice-sbccts  and  obscured  by  glacial  deposits,  are  still  recognizable.  The  present 
features  uru  therefore  a  product  of  the  operation  of  two  processes.  Pliocene  and  early 
Pieistccene  sub-alrial  erosion,  and  Pleistocene  erosion  by  sbeet-glacier  ice.  In  its 
main  tox)Ogra[)liic  features  Central  Ontario  is  a  lowland  bounded  by  the  escarpment- 
fronts  of  two  ''cuei<ti8,"  and  occupied  by  Lake  Ontario  and  the  Georgian  bay  of 
Lake  lluron  with  the  adjacent  land-areas.  To  the  south  the  cuesta-front  runs 
south  of  the  lake  frum  east  of  Kuchester  to  Hamilton,  thence  northward  to  the  Mani- 
toulin  islands.  The  nortburn  cuesta  is  lormed  by  the  Black  river  strata,  and  its 
front  runs  from  m-iir  Kingston  north-west  to  Georgian  bay,  beneath  whose  waters 
it  Ktill  seems  tu  be  traceable  in  the  direction  of  the  Manitoulins,  the  unsubmerged 
portion  being   generally  about  90  feet  higb.     A  ridge  of  drift-deposits  divides 
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CeDtnil  OaUrlo  iolo  two  tirainage  slopes,  a  northern  and  a  Euutberc.  The  main 
features  of  tbe  regioo  nre  those  of  an  ancient  coastal  plain,  which  has  passed  through 
a  {leriod  of  plaoatioo,  follonred  bj  ooa  of  uplift,  dissection,  and  tbe  development 
ofaa  adjusted  drainage  ayetem.  After  describiag  certain  si>ecia!  fcaturos,  including 
a  series  of  rock  valieys  in  the  cast,  and  the  gorges  and  valleys  of  the  eouthern  or 
Niagara  cueaU,  the  writer  sums  up  tha  recent  history  as  follows.  While  the  ice- 
sbeet  nas  retreating  across  Ontario,  a  serieti  of  lakes  were  formed  between  its  front 
and  the  higblandu  to  the  south  and  west,  covering,  in  the  latter  stiigee,  portions 
of  tbe  present  laud  area  la  Central  Ontario.  The  land  was  being  elevated  towards 
the  north-east,  so  that  Iha  old  shores  are  not  now  parallel  to  the  surface  of  the 
existing  lakes.  Since  the  withdrawal  of  the  lakes  the  amouot  of  erosion  has  been 
small.  The  courses  of  the  present  streams  are  in  part  determined  by  the  valleys 
of  the  pre-glacial  rivers,  in  part  by  the  [wBition  assumed  by  the  drift-deposits 
with  res[iect  to  the  retreating  ice-sheets,  and  in  part  to  the  control  exercised 
by  the  rieistocene  lake  beach-dejKisits.  Maay  of  the  present  streams  do  not  by 
any  means  fit  the  valleys  in  which  they  flow. 

New  Weit  Indian  Luiea.— Two  new  lines  of  steamers  are  announced  be- 
tween the  United  States  and  the  West  Indies,  The  Kerr  Line  vessels  sail  monthly 
from  Halifax,  N.S.,  for  Jamaica,  carrying  passengers  and  cargo,  and  on  their  retnra 
from  Janiaica  carry  fruit  to  New  York.  The  United  Slates  Steamship  Company, 
with  B  fieet  of  fourteen  vessels  and  having  their  headquarters  at  Boston,  run  to 
Havana  and  Porto  Rico,  cooDecliog  with  inter-inaular  steamers  of  the  same  line  for 
the  other  islands,  and  thence  proceeding  to  Central  and  South  America.  This  is 
the  first  direct  line  between  Boston  aed  the  West  Indian  and  South  American 
ports, 

AU8TBALABIA  AKQ   OCEANIC  ISLANDS. 

Prof.  Gregory's  Expedition  to  Lake  Eyre.— Piof.  J.  W.  Gregory  has 
nndertsken  a  scientific  expedition  to  the  Lake  Eyre  basin  in  South  Australia  f^r 
the  purpose  of  investigating  its  gfological  history,  and,  if  possible,  throwing  light 
on  the  native  traditions  of  the  former  existence  of  giant  animals  in  that  region, 
Tbe  leader  is  accompanied  by  Mr.  U.  J.  Grayson  and  Sro  HtudentB  of  tbe  Geological 
Department  of  Melbourne  Univeisity.  Pruf.  Gregory  ha,i  been  temporarily  placed 
at  the  bead  of  the  Goolc^ical  Survey  of  Victoria,  with  a  view  to  its  tliorongh 
reorganization. 

Cardinal  Moran  and  tlie  DiscoTeiy  of  Aaatralia.— The  novel  theory 
started  by  Cardinai  Murau  a  year  or  two  ago,  that  the  cjntinent  of  Australia  waa 
reached  by  the  celebrated  navii;alor  Quiros  in  1606,  still  excites  interest  among 
geographical  circles  in  that  country,  and  continues  to  be  warmly  debated.  We 
have  received  a  paper,  presented  oo  May  last  to  the  R.G.S.of  Australaeia,  in  which 
the  cardinal  endeavours  to  answer  the  objections  of  bSs  critics,  without,  however, 
adducing  any  new  arguments  of  importance  in  support  of  his  hypothesis.  Uis 
main  argument  is  still  baaed  on  the  enthusiastic  descriptions  given  by  tbe 
navigator  himself  when  endeavouring  to  set  forth  the  value  of  his  discovery,  and 
on  the  fact  that  a  Spanish  ship  with  a  brass  cannon  made  in  1596  appears  to  have 
been  wrecked  at  some  time  or  other  at  Fort  Curtis,  in  the  Gladstone  district  ot 
Queensland.  Tbe  detailed  refutation  of  the  theory  may  be  left  lu  the  various 
writers  in  Australia  who  have  taken  up  the  defence  of  the  orthodox  view,  and 
two  points  only  need  be  alluded  to  as  indicating  tbu  insecure  nature  of  tbe  grounds 
on  which  the  new  theory  rests.  When  sailing  from  the  bay  of  St.  Philip  and 
St.  James  in  tbe  land  "  del  Kspiritu  Santo,"  after  tbe  departure  of  Quiros,  Torre* 
first  coasted  along  tbu  shotea  of  tbu  newly  discovered  land ;  then  he  held  a  south- 

[— — '.  oourae  until  a  certain  latitude  was  reached,  ivitliovl  guining  sight  of  Ian' 
No.  III.— March,  1902.]  2  c 
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and  finally  tnrned  Dorth-north-west,  by  which  course  New  Guinea  was  in  time 
reached.  This  fits  in  perfectly  with  the  supposition  that  the  bay  of  St.  Philip  and 
St.  James  was  in  the  island  of  Santo,  but  is,  of  course,  utterly  at  variance  with  the 
idea  that  the  starting-point  was  on  the  coast  of  Queensland.  Yet  Cardinal  Moran 
considers  that  "  all  this  fits  in  very  well  with  the  supposition  that  we  have  made 
regarding  Port  Gladstone.*'  In  order  to  reach  this  result,  he  has  to  make  the 
gratuitous  assumption  (which  still  removes  only  part  of  the  difficulty)  that  before 
sailing  south-west,  Torres  '^  stood  out  for  the  open  sea  "  from  some  point  near  the 
New  South  Wales  frontier.  The  second  point  above  referred  to  is  the  fact  that 
in  the  manuscript  map  by  Don  Diego  de  Prado  (one  of  Quiros'  officers),  reproduced 
by  Mr.  CoUingridge  in  bis  '  Discovery  of  Australia,'  we  have  a  drawing  of  the  Bay 
of  St.  Philip  and  St.  James,  which  both  in  orientation  and  topographical  details 
shows  the  closest  agreement  with  the  bay  on  the  north  side  of  Santo,  as  drawn  in 
the  latest  charts.    This  should  surely  be  sufficient  in  itself  to  settle  the  question. 

Agricultural  Capabilities  of  the  Horthem  Territory,  South  Australia. 

— In  a  paper  recently  read  before  the  South  Australian  Branch  of  the  Geographical 
Society  of  Australasia,  Mr.  M.  W.  Holtze  discusses  the  agricultural  capabilities  of 
the  northern  territory  and  its  consequent  fitness  for  permanent  settlement.  He 
endeavours  to  show  that,'  although  a  large  part  of  the  country  is  utterly  unfit  for 
cultivation,  there  is  yet  sufficient  suitable  land  for  agricultural  purposes  to  make 
the  country  prosperous.  In  the  author's  opinion  the  agricultural  land  in  the 
northern  territory  is  situated  near  the  sea-coast  and  on  the  banks  of  the  rivers 
flowing  to  the  sea.  Plantations  should  be  kept  within  a  belt  of  some  80  miles 
wide  round  the  coast,  which  would  give  an  area  of  about  80,000  square  miles.  The 
rainfall  of  the  coastal  parts  of  the  northern  territory  is  shown  to  closely  resemble 
that  of  French  Cochin  China,  and  the  soil  and  climate  appear  to  be  in  every  way 
suitable  for  the  cultivation  of  rice.  Other  products  that  might  be  successfully 
grown  in  the  northern  districts  are — sugar,  coffee,  tobacco,  coconuts,  indiarubber, 
jute,  ramie,  arrowroot,  tapioca,  sesamseed,  and  peanuts,  besides  maize  and  the 
usual  food  and  fodder  plants  and  fruits  of  the  tropics.  In  order  that  plantations 
in  the  northern  territory  may  be  a  success  in  the  future,  the  author  urges  the 
necessity  of  a  careful  selection  of  soil,  sufficiency  of  capital,  and  suitable  labour. 

Minerals  in  West  Australia. — While  the  total  output  of  minerals  for  1899 
in  this  state  exceeded  all  previous  records,  that  of  1900,  according  to  the  report  of 
the  Department  of  Mines,  shows  a  decrease  from  the  previous  year  of  £167,906> 
or  about  2'6  per  cent.  This  falling  ofif  appears  to  be  confined  to  lead  and  gold. 
The  decrease  in  gold  has  not  been  general,  however,  and  the  return  of  1,580,950 
ozs.  for  1900  has  already  been  nearly  equalled  by  that  for  the  first  ten  months  of 
1901.  The  yield  of  coal  is  increasing,  and  although  there  are  only  three  producing 
collieries,  with  a  total  output  of  about  120,000  tons,  information  obtained  as  to  the 
existence  of  new  coal-seams  is  highly  satisfactory.  The  progress  of  tin-mining  is 
disappointing,  only  823  tons  having  been  obtained  in  1900 ;  but  West  Australia 
promises  to  become  a  large  producer  of  copper.  Deposits  of  this  mineral  giving 
every  prospect  of  payable  results  are  found  from  Eimberley  in  the  north  to  Phillips 
river  in  the  south. 

FOLAB  BEGIONS. 

Exploration  of  the  Kara  Sea. — The  Russian  Hydrographical  Expedition 
of  the  Ministry  of  Marine  will  next  summer  devote  its  activity  to  the  exploration 
of  the  Kara  sea,  having  last  year  completed  the  exploration  of  the  straits  leading 
to  that  sea.  It  will  be  under  Colonel  Yilkitsky,  and  will  consist  of  Captain 
Wameck,  five  officers,  a  doctor,  and  fifty  men. 

Botanical  Expedition  to  East  Greenland.— Supported  by  a  grant  from  the 
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-laberg  fund,"  the  Danish  botanist  l^ruae  ha^  sailed  for  Angmagsatik,  on  the 

It  of  Greenland,  for  the  purpose  of  utudyiog  thoroughly  the  flora  of  that 

t,  especially  between  Cape  Farewell  and  Scoreshj  sound.    Br,  Eruse,  who  is 

mpanied  by  his  wife  and  child,  purposes  to  make  a  lengthened  stay  in  East 

PSreenlind. 

Xr-  Bteenitmp'B  Voyage  to  Disco  Island— On  avoyage  to  Disoo  in  18!IS, 

ElTr.  K.  J.  V.  Steeiistrup  iuvuaiigated  the  colour  of  sea^water,  employing  a  lon^ 

I  Jiibe  cloved  at  the  botlom  with  glass,  which  iras  let  down  into  the  tea  and  cut  off 

#«ll  aide  light.     He  had  formerly  used  for  ooraparison  pieces  of  coloured  cardboard, 

f  ibut  the  Eoloura  were  too  dull  compared  to  ihow  of  Bea-wal«r,  and  did  cot  give  a 

K'^Qtinuous  series  of  tints — a  tlefect  which  is  also  common  lo  the  Forel  scale.     On 

s  occasion  he  txik  with  him  small  glass  pistes  varying  io  tint  from  light  blue 

rough  green  to  yellow,  and  these  he  placed  in  a  holder  with  a  prism  attached, 

which,  projecting  over  the  edge  of  his  tube,  presented  the  light  through  the  plates 

aide  by  aide  with  the  water.     Having  chosen  a  combination  of  plates  which  repro- 

duoed  moat  closely   the  colour  of  the   water  at  each  ohservation,  he  noted  the 

^numbers  attached  to  them,  and  on  his  return  to  Copenhagen  was  able  to  imitate, 

T  with  the  ciiemicnlfl   used  by  Prof.  Furcl,   the  colour  of  the  water  in  diOerent 

F'^ta  of  the  sea,  and  cumpare  it  with  the  specimen  of  plankton  taken  at  the  same 

i  found  that  with  twelve  to  Qfieen  pieces  of  glass  every  tint  of  sea- 

waier  could  be  obtained.     The  plankton  was  drawn  by  a  pump  through  a  filler  of 

hardened  paper  placed  hoiizontalty  between   two  small   glass   fillers,   by    which 

meanij  Mr.  Klecobtrup  obiaio:-,  he  believet,  the  exact  contents  of  the  water  mora 

thoroughly   than   with  a   plaoklon-oet,  while  the  cbaplets  of  diatoms   remained 

unbroken.     The  examination  of  the  samples  is  as  yet  incomplete,  and  at  present 

it  can  only  be  said  that  the  well-kuawn  fact  is  confirmed  that  plankton  is  more 

»abundHDl  Id  deep  greenieb-yellow  water  thao  iti  blue.  From  Qodbavn  Mr.  Steen- 
sttup  rowed  along  the  coast  to  the  Euganguak  valley,  which  had  only  once  been 
Tiaited  belure — by  Mr.  E.  Whymper  in  1872.  Mr.  Steeostrup  travelled  up  it  for 
three  days,  and  found  its  length  to  bo  fully  23  miUe.  It  ilea  belweeri  mountains 
3300  to  4'jOO  feet  high,  and  perhaps  more.  Ferrugiooua  andeaite,  similar  lo  that 
discovertd  years  ago  at  Asuk,  waa  noticed  on  the  southern  flank.  Kuganguak  is 
the  largest  river  in  Disco,  though  the  name  ia  a  diminutive,  probably  in  refereuco 
to  the  large  river  draining  the  intetlor  of  the  Nugeuak  peninsula.     The  journey 

I  back  to  GodhavD  was  made  along  the  aborp,  where  fossils  from  the  Cretaceous  and 
Tertiary  beds  were  collected,  and  measurements  taken  of  the  glaciers,  especial 
Mtention  being  paid  to  "dead"  glaciers,  that  is,  those  which  are  buried  under 
,  snoh  a  large  mass  of  detritus  that  at  first  ^ight  they  seem  to  be  nothing  but  moraines. 
Among  the  glaciers  examiiied  were  the  Eutdlisat,  ending  at  an  altitude  of  820 
ftet,  with  a  depth  of  2o0  ;  the  Asuk,  terralnaliug  at  a  distance  of  6J  miles  from 
the  shore  at  a  height  of  ITyO  feet;  and  the  raaat  southern  of  the  glaciera  of  the 
BkatTOfjeld  near  Disco,  which  descends  to  980  feet.  An  eicursion  waa  also  made 
westwards  to  the  Disco  fjord,  where  Mr.  Steenstrup  examined  eight  deep  troughs 
containing  glaciers,  some  descending  from  the  higher  lands  and  by  their  whiteness 
indicating  a  connection  with  the  snowfield  above,  others  "de»d,"  cut  off  apparently 
,  from  the  anowfield  and  covered  with  detritus.  Near  the  Mellemfjord  the  hottest 
I,  spring  known  in  North  Greenlsnd  was  discovered,  with  a  temperature  of  66°  F. 
At  Kudtliaat,  Ujaragsugsuk,  Erkigtok,  and  Godhavn  the  levels  of  easily  recog- 
uixable  points  above  the  aea  were  determined  for  the  purpose  of  detecting  any 
fiiture  movements  of  the  coast-line.  In  the  Meddtlelier  oni  GiVnland,  Hefte  '2i, 
from  which  the  above  is  taken,  there  is  also  n  report  by  Dr.  Nicolau  on  the 
ferruginous  rocks  of  Disco. 
L  2g2 
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Dr.  Vanghan  Cornish  on  Waves. — In  the  lecture  to  young  people,  on  the 

subject  of  Waves,  given  under  the  auspices  of  the  Society  by  Dr.  Yaughan  Cornifih 
on  January  8,  the  lecturer  took  as  his  special  subject  the  question  of  the  length 
and  speed  of  ocean  waves,  the  figures  arrived  at  in  regard  to  the  height  of  wavei 
having  already  been  published  and  freely  q\ioted.  He  said  that  by  noting  the  time 
which  elapsed  between  the  arrival  of  successive  waves  at  any  point,  the  length  and 
speed  in  deep  water  could  be  accurately  calculated.  During  storms,  waves  with 
periods  of  from  eight  to  eleven  seconds  were  observed,  with  lengths  from  328  to  620 
feet.  A  ten-second  wave  was  512  feet  loag,  which  was  exactly  the  length  of 
Burlington  Gkuxlens.  The  sides  of  these  waves  had  an  average  slope  of  not  less 
than  1  in  10,  or  fully  as  steep  as  that  of  most  of  the  roids  marked  ''dangerous  to 
cyclists."  A  set  of  such  waves  would  have  a  height  of  about  25  feet,  but  there  was 
generally  a  "  swell  "  running  at  the  same  time,  which  increased  the  total  rise  and 
fall  of  the  water,  and  made  the  waves  irregular.  The  wave-length  was,  as  a  rule, 
determined  by  the  steeper,  shorter  waves,  but  when,  after  a  storm,  these  had 
become  no  steeper  than  the  swell,  it  was  this  which  became  in  its  turn  the  con- 
spicuous thing  at  sea,  and  wo  had  commonly  a  wave  of  about  fifceen  seconds*  period, 
with  1150  feet  between  the  ridges,  which  is,  roughly,  the  length  of  St  James's 
Street.  The  majestic  rollers  which  came  in  upon  our  shores  from  the  Atlantic 
after  prolonged  gales  which  had  traversed  the  ocean,  had  a  much  greater  period. 
He  had  observed  on  one  such  occasion  a  series  of  139  consecutive  breakers  with  an 
average  period  of  19}  seconds.  The  length  of  these  in  deep  water  was  more  than 
1900  feet.  Standing  at  the  Piccadilly  end  of  Park  Lane,  and  looking  eastwards, 
let  them  imagine  themselves  on  the  crest  of  one  such  oceanic  swell ;  the  next  crest 
would  be  just  passing  the  Walsingham  House  Hotel  on  the  top  of  the  opposite  rise. 
Three  such  crests  would  pass  them  every  minute,  travelling  at  the  great  speed  of 
more  than  68  miles  per  hour.  The  depth  of  the  valley  in  the  middle  of  Piccadilly 
was  such  as  might  occur  in  the  case  of  one  of  these  long  ocean  swells,  which  were, 
however,  seldom  so  clearly  marked  as  to  admit  of  precise  observation  at  sea.  The 
existence  of  swells  (sufficiently  developed  to  give  breakers)  travelling  with  so  great 
a  speed  had  been  known  for  many  years.  When  the  hourly  velocity  of  wind  in 
storms  was  reckoned  at  more  than  100  miles  per  hour,  these  velocities  for  swells 
had  no  special  signiOcance.  A  novel  interest  attached  to  them  now  that  the  greatMt 
recorded  hourly  velocity  on  our  coasts  was  said  to  be  75  miles,  which  was  not 
much  greater  than  the 'recorded  average  velocity  of  trains  of  waves  which  arrlTsd 
upon  our  shores  as  a  breaking  swell.  Among  the  novelties  of  the  lecture 
lantern-slides  of  the  14-foot  model  battleships  made  of  paraffin  wax  which 
used  by  the  Admiralty  Experiment  Works  at  Haslar,  and  of  the  waves  they  msds 
in  the  tank.  These  unique  photographs,  taken  by  the  lecturer,  were  shown  bj 
kind  permission  of  the  Lords  of  the  Admiralty.  The  forms  of  waves  were  illus* 
trated  by  a  number  of  lantern-slides,  all  from  the  original  photographs  taken  by  thm 
lecturer  in  his  travels,  and  their  motions  were  shown  by  cinematographs  takeo 
with  the  bioscope  camera  by  Mr.  C.  Urban.  One  of  these,  of  the  rapids  of  Kiagsim, 
was  shown  in  order  to  illustrate  the  pulsation  of  a  rapid  stream,  which  is  eotirdy 
lost  in  an  ordinary  photograph.  The  lecturer  concluded  with  an  exhibition  of  tho 
cinematograph  picture  of  the  Severn  Bore  which  was  described  in  the  January 
number  of  the  Journal, 

Baoent  Papers  on  Lakes. — The  methods  of  limnological  research,  and  more 
particularly  the  quantitative  discussion  of  observations  by  the  methods  of  geo- 
morphometry,  have  now  been  brought  to  such  perfection  that  comparatively  little 
room  is  left  for  modification  by  individual  investigators~-a  state  of  affairs  which 
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must  greatly  Bimplify  the  task  of  collating  the  results  of  workers  iu  diCFereot 
regions,  when  the  time  ia  ripe  for  fiDally  sumtning  up  aad  elaborating  general 
principles.  For  the  preseot,  work  in  limnology  is  properly  chiefly  restricted  to  the 
Application  of  these  Tnethods  to  the  surrey  of  special  regions,  and  we  hare  to  record 
two  important  recent  additions  to  the  literature  of  this  branch  of  the  subject. 
The  lakes  of  Pomeraoia  form  the  subject  of  a  memoir  by  Dr.  Wilhelm  Ealbfais, 
published  as  an  HrgiiaKungsheft  of  Petermanus  Mitttiluni/en.  About  150  lakes 
have  been  surveyed  by  Dr.  Halbfasa  hiuiseir,  22  were  surveysi  by  Prof.  Keilhack, 
making  172  in  the  region  east  of  the  Oder,  all  of  which  are  known  with  sufficient 
accuracy  lo  admit  of  the  construction  of  l>athy metrical  uups.  To  these  may  h« 
added  107  partly  surveyed  but  not  fully  sounded,  giving  a  total  of  279,  with  b 
comlHoed  area  ul'  501-42  eqiiare  kilometres.  Dr.  Halbfaaii's  work,  much  of  which 
is  exhaustive,  deals  with  (1)  soundings,  (2)  variaciunB  of  level,  (3)  temperature 
of  water  at  surface  and  in  the  depth,  (4)  transparency  of  water,  (5)  chemical 
compOBition,  (6)  plankton,  and  (7)  nature  of  bottom.  The  fifth  volume  of  the 
scientific  publications  of  the  Verein  Mr  Erdkunde  eu  Leipzig  consists  of  a  memoir 
by  Dr.  Willi  Ule  on  the  Wurmaee  or  Starnbergeraee,  in  Upper  Bavaria.  Tiiia 
lake,  whicii  covers  an  area  of  about  57  squars  kilometres,  lies  within  the  moraine 
region  at  an  elevation  of  584  metres  abovu  the  b(s,  and  its  survey  has  been  of 
peculiar  interest  in  revealing  the  aclion  of  secondary  causes  in  modifying  its  form 
•fter  its  first  formation  by  the  daniraing  of  a  channel  on 

Dr.  Ule's  memoir  deals  with  ihe  geoiogy  and  geomorpbology  first,  and  then  with 
tlie  physical  conditions  of  the  waters  of  the  lake.  A  separate  atlas  contains  eight 
^tes  of  excellent  maps  and  sections. 

OEITEBAL. 
The  LiTUlgitone  Gold  Uedal- — We  teatnl  with  pleasure  the  foundation,  by 
Mrs.  A.  L.  Brucu,  in  memory  of  her  father,  Dr.  Livingstone,  of  a  gold  medal,  to  be 
awarded  by  the  Couocil  of  the  Koyal  Scottish  Geographical  Society  for  exploration 


■  nd  geographical  research.    It  bears  on  the  obvene  a  portrait  of  the  great  explorer, 
1  on  the  reverse  an  allegorical  representation  of  the  Spirit  of  Civlliitatioa 
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bearing  the  torch  of  Progresti  and  the  olive  branch  of  Peace.  The  first  medal  has 
been  awarded  to  Sir  Harry  Johnston  f.>r  his  distinguished  services  as  an  explorer 
and  administrator  in  Africa. 

The  Geographical  Astociation. — The  Annual  Meeting  of  the  Greographical 
j^8<4ociation  was  held  at  the  College  of  Preceptors  on  Wednesday  January  15, 
li)02,  Douglas  W.  Freshfield,  Esq.  (President),  occupying  the  chair.  The  Honorary 
Secretary  read  the  annual  report,  which  pointed  out  the  steady  growth  of  the 
Association  and  the  extension  of  its  work  through  the  publication  of  a  terminal 
magazine,  the  Geographical  Teacher^  devoted  to  questions  of  geographical  educa- 
tion. The  Right  Hon.  James  Bryce,  m.p.,  then  delivered  an  address,  which  in 
printed  on  p.  301  ;  after  which  Dr.  H.  R.  Mill,  in  proposing  a  vote  of  thanks  to 
Mr.  Bryce,  said  the  great  value  of  it  seemed  to  him  to  be  the  way  in  which  the 
subject  had  been  brought  before  them,  showing  the  comprebensiyeness  of  (i^eo- 
graphy  and  setting  forth  its  enormous  value  as  an  element  of  culture.  He  (the 
speaker),  as  a  physical  geographer,  noted  with  peculiar  satisfaction  the  importance 
which  Mr.  Bryce  attached  to  geography  as  a  means  of  teaching  the  value  of 
observation.  They  also  had  to  thank  Mr.  Bryce  for  the  very  fascinating  syllabus 
of  an  unwritten  book,  and  he  did  not  know  any  one  better  fitted  than  their 
President  to  become  the  author  of  such  a  work,  which  would  stimulate  a  great 
many  of  those  who  could  only  make  rare  and  short  journeys,  but  who  were 
anxious  to  make  the  most  of  their  opportunities  in  order  that  they  might  sub- 
sequently give  life  to  what  he  was  sorry  to  say  was  very  often  a  dead  subject — the 
teaching  of  geography.  Mr.  Freshfield  congratulated  thQ  Association  on  the 
marked  and  very  encouraging  advance  in  its  numbers,  and  on  the  Geographical 
Teacher.  In  its  main  work,  that  of  spreading  abroad  a  correct  conception  of 
geography,  of  insisting  on  its  position  both  as  a  science  and  a  mental  discipline, 
of  leading  teachers  first  and  scholars  afterwards  to  recognize  that  it  is  not,  as  the 
ignorant  suppose,  the  same  as  Bradshaw — a  mere  cataloguing  of  names  or  exercise 
of  memory — but  the  study  of  the  features  of  the  Earth's  surface  in  themselves  and 
as  they  affect  its  products  and  inhabitants,  the  Association  was,  he  said,  not 
standing  still.  The  advance  was  not  unlike  that  of  a  devious  stream  seeking  the 
points  of  least  resistance — at  one  moment  working  a  channel  in  the  fossilixed 
beds  of  ancient  universities,  at  another  attacking  the  soft  places  in  the  more 
modem  strata  of  school  boards.  At  the  present  time  there  was  not  a  readership 
or  lectureship  in  any  of  our  universities  sufficiently  endowed  to  allow  its  occupant 
to  devote  himself  entirely  to  scientific  studies  of  the  subject  such  as  are  common 
in  the  universities  of  Germany,  although  there  seemed  some  prospect  of  such  a 
chair  being  founded  at  Edinburgh.  In  the  English  Provincial  Universities^ 
geography,  we  might  reasonably  anticipate,  would  hold  a  proper  place  in  the 
scheme  of  education.  Nor  could  it  seriously  be  believed  that  its  omission,  even  as 
a  special  subject,  from  the  matriculation  scheme  of  the  new  University  of  London, 
a  scheme  with  its  Sanskrit  and  Portuguese,  was  more  than  an  accidental  oversight. 
By  practically  excluding  geography  as  a  matriculation  subject,  the  Council 
of  this  new  university  might  be  convicted  of  taking  a  course  which  would  have 
an  injurious  effect  on  every  middle-class  school  in  the  kingdom.  Any  one  who 
helped  to  maintain  such  a  decision  would  be  doing  an  ill-service  to  his  countrymen. 
As  Dr.  Mill  in  his  Presidential  address  to  the  geographical  section  of  the  British 
Association  said  last  year,  the  reconstituted  University  of  London  occupied  the 
best  position  in  the  world  for  creating  a  Chair  of  Geographical  Research,  situated 
as  it  was  in  the  very  centre  of  the  comings  and  goings  of  all  mankind,  and  in 
touch  with  the  most  complete  geographical  library  and  map  collection  in  existence. 
He  concluded  with  a  caution.    Let  us  not  be  misled  in  commercial  centres  into 
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J  libiakiog  Ibat  tnbles  and  stalistics  of  trade  were  auaimercial  geography ;  comroeratal 
I  .geograiiby  was  surely  reasoned  a^iprecktioa  of  what  products  aay  region  does,  or  ia 
t  adapted  by  nature  to  afTortl.     It  was  a  key  tu  tlie  development  of  commerce,  to 
I  the  well-being  of  the  world,  and  the  wealth  of  the  people  who  underatood  It  best. 
Lecture  to  Teachen  on  the  TSet  of  Maps.— Co  Janunry  24,  Mr.  A.  W. 

J  Andrews  gave  a  lecture  at  the  Loudoo  School  Board  to  an  audience  composed 
I  soaioly  of  teachers  Id  secondary  and  elementary  schools.  The  subject  was  the 
T  connected  um  of  maps,  and  was  fully  illustrated  by  Humerous  lantem-iilide  maps, 
wmll  maps,  band  maps,  and  diagrams,  produced  by  the  Diagram  Com{)iiDy,  showiag 
elevation,  rivers  and  river-basins,  climate,  vegetation,  means  of  commuoieation, 
history,  commerce,  etc  The  lecture  was  much  appreciated  by  the  audience,  and  a 
useful  discussion  followed. 

Soientifio  Journey  by  Dr.  Oentbe- — ^Ve  learn  from  Fetermaaiui  Mitleilitngen 

that  Dr.  8.  Oeuthe,  a  pupil  of  Dr.  Theobald  Fischer,  who  has  already  made  himself 

known  by  his  work  on  the   Persian  gulf,  is  now  on  his  way  home  from  a  three 

years'  journey  in  North  Americi,  the  P.iciSc,  aod  Kaetern  Asia.     In  Samoa,  where 

he  spent  six  months  be   made  important  studies  of  the  folk-lore  of  the  people; 

while  in  Korea  he  crossed  the  Kim  Qan  Sang  (Diamond  mountains)  by  a  new 

route,  and  collected  much  information  on  the  monasteries  oS  the  country,  besides 

t   Bcquirtng  some  old  Korean  manuscripts  and  pnnts.     Re  also  pnid  a  visit  to  QueU 

I  jwert,  where  he  ascended  the  volcanio  cone  of  Halassau  (Aukland),  and  by  barometric 

I  Qbtervationa  determined  its  height  as  6!)^0  feet. 

r  "  ZeitBchrift  "  of  the  Berlin  (Jeogprapliical  Society.— The  decision  of  the 
Paris  Ooographical  Society  two  years  ago  to  abandon  the  dual  system  in  its 
publications  has  now  been  followed  by  the  Berlin  Society,  which  from  the 
begianing  of  the  present  year  wil!  publish  one  journal  only,  to  be  known  as  its 
Zeittehri/l,  in  the  place  of  the  old  Zei'ltckri/t  and  Verhandtungm.  In  its  new 
form  the  ZeiUcltrifl  will  embody  all  the  matter  hitherto  cont^ned  in  the  two 
tepoiflte  puhlicatioDH,  contsiniog,  like  our  own  Journal  and  La  Oeograpkie,  in 
oddidoQ  to  original  {lapers,  a  record  of  progress  in  all  brandies  of  geography,  as 
weUasreviewsofbooksandotber  publications.  The  'BibliothecaQeagraphica' will, 
however,  continue  to  appear  separately  as  an  annual  voiume.  The  size  of  the  new 
publication,  which  is  edited  by  Captain  Koilm,  the  secretary  of  the  Society,  is 
large  octavo,  and  the  first  number  alreody  issued  gives  promise  that  it  will  be  in 
every  way  worthy  of  the  high  leputation  of  the  Berlin  Society.  The  section 
entitled  "  Vorgiioge  auf  geographischen  Gehiete  "  is  in  this  number  less  full  than 
has  usually  been  the  case,  but  we  hope  that  it  will  not  be  i)ermanently  reduced,  as 
I  Ita  completeness  was  a  valuable  feature  iu  the  old  Vtrliantiluugmt. 
I  Kew  Oeographical  Fablication. — The  good  work  dune  in  the  United 
liBtates,  from  the  poiut  of  view  of  geographical  education,  by  the  Journtd  of  School 
r  Qtography,  the  pubhcation  of  which  has  now  been  continued  for  five  years,  ia 
widely  known.  Soma  two  years  ago  a  second  magazine  of  similar  scope  and  lums 
was  started  by  the  American  Bureau  of  Geography,  as  the  Bulletin  of  that  body, 
which  has  likewue  been  of  service  to  those  interetted  in  geographical  teaching. 
It  has  now  been  decided  to  avoid  unnecessary  dispersion  of  energy  by  combining 
fbrocB  and  replacing  tbo  two  publications  by  a  new  illustrated  magazine,  to  be 
known  as  the  Journal  of  Geoyraphy,  tbo  first  number  of  which  is  issued  for 
January,  1!K)^.  The  responsible  editors  are  Prof.  B.  bl.  Dodge,  of  Columbia  Uni- 
veraJtyi  Prof.  E.  M.  Lehnetts,  of  the  State  Normal  School,  Winona,  Minnesota ; 
ind  Dr.  J.  P.  Goode,  of  the  University  of  Pennsylvania;  the  two  former  having 
been  editors  of  the  parent  magazines.  Judging  from  the  prospectus  which  has 
■ibeen  iasued,  the  uow  journal  promises  to  take  a  high  standing  among  kindred 
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UDdertakiDgfl.  Besides  original  articles,  illustrated  with  maps  and  pictures,  it  will 
include  notes  on  current  geographical  progress,  communicated  by  associate  editors ; 
reports  on  current  literature,  and  on  the  impedimenta  of  geographical  teaching ;  a 
department  of  questions  and  answers,  furnishing  teachers  with  an  opportunity  of 
having  their  difficulties  solved ;  as  well  as  items  of  personal  interest  respecting 
geographical  workers.  The  Journal  will  be  issued  monthly  (July  and  August 
excepted)  at  the  low  charge  of  $1.50  per  year,  and  will  be  published  at  Boston  by 
the  J.  L.  Hammett  Company. 

TTnited  States  Board  on  Geographic  Hames.— In  the  second  report  of  the 

United  States  Board  on  geographic  names,  of  which  a  limited  number  of  copies 
was  issued  in  1900,  but  of  which  a  further  issue  for  more  general  distribution  was 
made  in  March  last,  the  whole  of  the  decisions  of  the  Board  up  to  date,  referring 
to  some  four  thousand  names,  have  been  made  public.  The  greater  number  of  the 
names  are  those  of  places  in  the  United  States,  but  a  certain  number  of  foreign 
names  have  also  been  dealt  with,  decisions  having  been  given  in  all  cases  of 
disputed  nomenclature  specially  brought  to  the  notice  of  the  board.  To  the  former 
class  the  R.G.S.  system,  though  adopted  in  the  case  of  foreign  names,  does  not 
apply,  regard  being  paid  chiefly  to  local  usage.  Thus  we  find  Chilkoot,  not  Chilkut, 
as  the  adopted  form.  Other  principles  followed,  in  accordance  with  which  a 
departure  from  local  usage  is  sometimes  made,  are,  the  use  of  the  forms  "  burg/' 
"boro,'*  and  ''center"  (for  burgh,  borough,  and  centre),  the  discontinuance  of 
hyphens,  the  combination  of  two  or  more  words  into  one  name  where  practicable, 
(as  in  "  Eldorado  **),  and  the  dropping  of  '*  city  "  and  **  town  "  as  parts  of  names. 
In  Russian  names  the  termination  "of  "  is  adopted,  not  ''ov"  or  "off."  The 
following  are  some  of  the  forms  and  spellings  adopted  in  the  case  of  foreign  names : 
Fujiyama  (not  Fushiyama),  Krakow  (not  Cracow  or  Krakau),  Lassa  (not  LhassaX 
Magellan  (strait  of),  Malakka  (not  Malacca),  Pechili  (not  Chibli),  Pekin  (not 
Peking),  Tchad  (not  Chad),  Tuamotu  (not  Paumotu),  Yapura  (not  Japura).  It  is 
not  quite  clear  why  the  French  form  Tchad  is  retained,  but,  apart  from  this,  most 
of  the  decisions  appear  sensible. 
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The  Marquis  of  Dnfferin  and  Ava. 

By  the  death  of  liord  Duflerin,  which  occurred  on  February  12,  the  Royal  Geo- 
graphical Society  loses  one  of  the  most  distinguished  of  its  Fellows.  The  only  son 
of  the  fourth  Baron  Dufferin  and  his  wife — a  granddaughter  of  Sheridan,  the  famous 
dramatist,  Frederick  Temple  Ilamilton-Temple-Blackwood  was  born  in  1826,  and 
succeeded  to  the  title  in  1841.  He  was  educated  at  Eton  and  Oxford,  and  after 
serving  as  one  of  the  lords-in-waiting  at  court,  accompanied  Lord  John  Russell  to 
Vienna  in  1855,  when  the  latter  tried  to  arrange  terms  of  peace  with  Russia  for  the 
conclusion  of  the  Crimean  War.  In  1860  he  went  out  to  the  near  East  as  British 
Commissioner  to  inquire,  in  conjunction  with  the  representatives  of  the  other 
European  Powers,  into  the  Syrian  massacres,  and  subsequently  held  various  ofBoes 
of  State  at  home,  till,  in  1872,  he  was  appointed  Governor-General  of  Canada.  This 
post  he  held  for  six  yoars^  returning  home  in  1878,  only  to  be  appcHnted  almost 
immediately  British  Ambassador  at  St.  Petersburg,  whence  he  was  transferred  two 
years  later  to  Constantinople,  to  conduct  the  delicate  negotiations  with  the  Porte 
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I  which  arose  uut  of  the  troubles  in  Egypt.  Oq  the  supjiresaion  of  the  revolt  under 
I  Arabi  Pasha,  he  proceeded  to  Cairo,  and,  having  affected  a  flettlemont  there,  was 
I  Appointed  Viceroy  of  India  in  188i.  Four  years  later  ho  returned  to  Europe  to 
I  become  British  Amhassador  nt  Rome,  and  from  1891  to  18!JU  occupiel  a  Himilar 
I   IKuition  at  Paris. 

irily,  of  course,  Lord  Duffiirin  wae  a  great  statesman  and  diplomatiat,  filling 
us  imj-orCiLnt  ofiioes  to  which  he  was  appointed  with  marked  distinction, 
'  Uid  receiving  numerous  honourti  fur  his  valuable  services  to  the  empire.  But  his 
manj-sided  character  enabled  him  to  appreciate  and  sympathize  with  every  move- 
ment which  tended  to  the  advancement  of  human  knonledge,  and  he  took  a  warm 
interest  in  the  work  of  exploration  and  geographical  aoience.  The  brief  record  of 
his  public  career  given  above  shows  that  be  was  one  of  the  moat  widely  travelled  of 
moD  ;  and  whilst  in  Canada  and  India  he  was  no  mere  fixture  at  Ottawa  and 
Calcutta,  hut  was  constantly  undertaking  eKteosive  journeys  willi  the  object  of 
making  himself  thoroughly  acquainted  with  the  cauutries  in  which  be  was  the 
representative  of  the  Crown.  He  was  the  author  uf  a  charming  book  of  travel 
entitled  'Letters  from  High  Latitudes,'  in  which  he  recorded  bis  experiences  on  a 
yachting  cruise  to  Iceland  in  18ai;.  In  IttoT  he  became  a  Fellow  of  the  Boyal 
Gec^raphical  Society,  of  which  he  was  elected  President  in  1878.     His  speedy 

t  appointment  to  the  ambassadorship  at  St.  Petersburg  after  bia  return  from  Canada, 
OOmpelled  bim  to  resign  this  office  before  he  had  fully  entered  upon  Its  duties,  but 
be  greatly  appreciated  his  election  to  the  presidency.  As  he  himself  eaid  at  the 
first  of  the  two  evening  meetings  at  which  alone  he  was  able  to  preside,  "  Although 
I  have  no  claim  whatever  to  be  regarded  as  a  scientlGc  geographer,  at  all  events 
there  is  one  respect  in  which  I  can  consaientiuusly  consider  myself  the  equal  of 
any  of  those  who  have  precedeil  tne,  and  that  ia  in  a  sincere  and  enthusiastic  desire 
to  promote  geographical  research,  in  a  profound  conviction  of  the  utility  of  the 
functions  discharged  by  this  Society,  and  in  a  respectful  and  affectionate  sympathy 
with  thoee   brave  and   gallant  nun   who  year  by  year  are  sent  forth  under  onr 

r 

f  Ok  my  return  to  England,  1  had  the  honour  to  write  a  jinper  for  the  Boyal 
Gec^aphical  Society  on  my  surveys  in  the  Bobat  region,  giving  eome  description 
of  our  travels,  the  geographical  features  of  the  country,  and  the  people  met  with. 
I  then  expressed  it  as  my  opinion  that  a  certain  river  the  late  Captain  Well  by  croaaed, 
kt  about  lat.  N.  7°  50',  which  he  described  as  "  .'10  yards  broad,  from  6  to  10  feet  deep, 
flowing  about  3  miles  an  hour,  and  infested  with  alligators,"  was  the  Gelc,  which 
we  had  followed.  This  paper  appeared  in  the  Qeographical  Journal  of  May,  1001. 
Since  my  return  to  England  recently  from  my  subsequent  eKpedltion— to  Lake 
Budolf  and  British  East  Africa  from  the  Soudan— I  see  by  the  September  number 
of  the  Journal  that  my  i dent! ficii thins  have  led  to  a  certain  amount  of  controversy 
OD  the  part  of  Herr  Brii  Forster  In  Gtobus.  1  had  ventured  to  suggest  that  the 
BuEt  I.  of  Captain  Wellby  was  the  Akobo,  as  no  other  stream  could  possibly  be 
identified  with  it  in  these  region;.  Uerr  Forster  asks,  "  How  can  the  Guzi  of 
Wellby,  which  liowa  generally  from  south  to  north,  bo  the  Akobo,  which,  as 
OfiEiiially  explored  by  Bottego,  was  found  to  have  a  course  from  sontb-eaat  to 
aOTlll-weat  ?  "     It  may  be  remembered  that  we   hod  only  followed  the  Akobo  for 
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two  days  before  reaching  its  junction  with  the  Pibor,  and  from  what  I  saw  of  the 
river  systems  of  that  region  I  felt  convinced  that  the  Ruzi  which  Wellby  described 
as  joining  the  river  above  mentioned,  *'  30  yards  broad/'  etc.,  really  did  nothing 
of  the  sort,  but  flowed  by  an  independent  course  into  the  Pibor.  My  late  expedi- 
tion has  fully  justified  that  opinion,  and  there  is  absolutely  no  doubt  that  the 
two  rivers  do  not  meet,  but  flow  independently  into  the  Pibor — the  Akobo  at 
lat.  X.  7°  47'  41"-4  and  the  Gelo  at  lat.  N.  8°  8'  45"  (about ;  I  was  unable  to  get 
observations  at  the  actual  junction).  We  followed  the  Akobo  recently  from  the 
Pibor  junction  generally  in  a  south-easterly  direction  to  lat.  N.  6*  44'  8",  where 
we  left  it  to  strike  south.  Wellby  came  upon  a  large  river  at  about  this  latitude — 
N.  G°  40'  I  think  he  gave  as  the  approximate  position — which  he  imagined  was 
his  Ruzi  I.,  of  which  he  had  seen  nothing  for  many  days.  It  in  reality  was  the 
Akobo  or  Juba  of  BtSttego,  and  was  the  same  stream  as  the  one  we  had  marched 
south  to  from  the  Gelo  the  previous  year.  I  venture  to  state  that  his  original 
Ruzi  I.,  which  he  last  saw  south  of  the  5th  degree  north  latitude,  turning  off  east — 
if  it  does  not  get  lost  in  the  plains  altogether — finds  its  way  to  Lake  Rudolf  at 
times  of  exceptional  flood,  after  heavy  rains.  It  certainly  never  flows  continuously 
north  as  shown  on  his  map,  for  to  do  so  it  would  have  to  penetrate  mountain 
ranges  which  dnun  south.  That,  I  think,  may  bo  regarded  with  considerable 
confidence  as  being  its  real  fate. 

Now  for  Ruzi  IL  This  stream  was  first  met  with  by  Wellby,  he  said,  about 
lat.  N.  5^  30',  where  it  was  flowing  west  over  an  open  plain,  with  nothing  to 
indicate  its  course.  That  same  stream  was  met  both  by  Dr.  Donaldson  Smith 
and  myself  subsequently,  and  I  entirely  agree  with  the  latter  that  it  does  not 
turn  north  as  shown  by  Wellby.  To  do  so  it  would  have  to  run  uphill  for 
some  20  or  30  miles  before  it  could  obtain  the  benefit  of  a  down-grade  again  ! 
— according  to  my  barometric  readings.  My  own  impression  is — and  I  think 
probably  Dr.  Donaldson  Smith  will  support  me — that  that  stream  continues 
west,  until  it  finally  becomes  absorbed  by  the  inhospitable  plains  which  it  enters. 
However,  further  north  Wellby  came  upon  another  stream,  which  he  imagined 
to  be  Ruzi  II.  again  after  it  had  swung  from  west  to  north  away  out  over 
tho  plains.  I  am  inclined  to  think  that,  in  reality,  he  had  got  on  to  the  stream 
that  drains  the  escarpment  to  the  east,  the  tributaries  from  which  flow  into 
the  plain  in  a  westerly  direction,  and  then  swing  north  at  this  point — favoured 
by  the  now  northerly  fall  in  the  ground  towards  the  Akobo.  He  never  saw  that 
river  again  until  after  reaching  the  Akobo  (which  I  have  previously  mentioned 
he  thought  was  possibly  his  original  Ruzi  I.).  After  proceeding  some  way  up  the 
Akobo,  he  found  two  rivers  flowing  almost  parallel  to  each  other  and  only  a  few 
miles  apart.  He  crossed  the  more  westerly  one  twice  in  his  journey  norths  and 
then  formed  an  opinion  that  tho  two  joined  after  he  had  finally  crossed  the  easterly 
one,  or  the  Akobo.  Now,  I  went  to  much  trouble  in  attempting  to  identify  his 
Ruzi  II.  thereabouts;  his  Ruzi  I.  here  may  be  accepted  as  being  the  Akobo 
beyond  all  shadow  of  doubt,  to  my  mind.  We  came  across  a  swampy  stream, 
known  to  the  Annaks  as  the  Oboth,  which  is  possibly — it  is  quite  impossible  to 
say  for  certain — joined  by  the  stream  met  with  by  Wellby  north  of  5°  30'  before 
reaching  the  Akobo.  The  Oboth,  the  Anuaks  told  us,  branches  off  from  the 
Akobo,  is  joined  by  another  stream  from  the  south,  and  the  two  then  flow  north 
close  to  the  Akobo  for  a  time,  before  swinging  west  towards  the  Pibor.  This  agreed 
with  my  idea  of  the  river  system,  as  by  our  journey  up  the  Akobo  it  was  evident 
that  that  river  was  not  joined  by  any  other  on  the  left  bank,  of  the  importance 
of  Wellby 's  Ruzi  II.  The  Ruzi  I.,  therefore,  is  never  joined  by  the  Ruzi  IL  of 
Wellby,  and  there  is  no  "  combined  Ruzis"  to  join  the  river  **  30  yards  broad,*'  etc ; 
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for  I  have  already  shown  that  the  Akobo  and  Qelo  Bomt  by  indepsndent  courses  into 
the  Pibor.  My  identification  of  Wellby's  river,  which  he  described  as  *'  30  yards 
broad,"  etc.,  with  the  Gelo  is  questioned  on  the  plea  of  the  great  discrepancy  in 
latitude.  Wellby  met  that  stream,  he  said,  at  4at.  N.  7^  50'.  Now,  what  are  the 
Tarions  latitudes  I  obtained  when  following  the  Grelo? 

(1)  Camp  8/6/00.       N.  7°  SO'  42". 

(2)  Camp  11/5/00.  N.  7°  62'  36"-6,  near  where  we  left  the  Gelo  to  march  to 
the  Akobo ;  and  Patok  village,  where  the  Gelo  was  first  struck  from  the  Baroi 
was  N.  7°  44'  5". 

From  the  above  it  will  be  observed  that  the  discrepancy  is  not  so  great  as  the 
N.  6°  40'  of  Wellby  for  his  Ruzi  L — the  Akobo  in  reality — where  he  first  met  the 
latter.    I  am  still  of  unshakable  opinion  that  the  Gelo  and  Wellby 's  river  '*  30 
yards  broad,"  etc.,  are  one  and  the  same  stream,  and  that  he  followed  the  latter  in 
a  north-westerly  direction  to  the  Pibor,  which  is  shown  in  his  map  as  having  been 
reached  somewhat  to  the  north  of  the  8th  degree  of  latitude.    The  question  of  longi- 
tudes need  not  be  entered  into ;  we  are  considerably  at  variance  on  that  point.     I 
h.B,Ye  gone  rather  in  detail  into  the  question  of  the  Iluzi8,as  the  Egyptian  authorities 
•bsve  been  much  puzzled,  and  Colonel  Talbot^s  first  question  almost  on  our  return  was, 
**  What  about  Wellby's  Ruzi  ?"    I  have  worried  the  matter  out  to  the  best  of  my 
^>l3ility,  and  1  think  the  grounds  1  have  given  are  reasonable  ones.    It  must  be 
^"^smembered  that  in  those  level  grassy  plains  over  which  rivers  take  the  most 
and  unlooked-for  courses,  Wellby's  reasoning  could  very  easily  be  at  fault, 
one  sees  comparatively  so  little  of  the  actual  courses  of  the  streams.    I  perhaps 
better  opportunities,  but  some  of  my  surmises  may  be  incorrect  regarding 
^^^Teams  not  actually  followed.     With  regard  to  the  Akobo  and  Gelo  I  have  no 
^^^ubt. 

H.  H.  Austin,  Major  and  Captain  R.E. 


The  Belgian  Antarctic  Expedition. 

HEBE  are  some  historical  mistakes  in  M.  Ar^towski's  lecture  on  the  Belgian 

ntarctic  Expedition  {Geographical  Journal^  October,  1001). 

The  writer  says  (p.  355)  that  Captain  de  Gerlache's  scheme  was  to  undertake  a 

'^^^age  of  adventure,  and  that  it  was  one  of  the  members  of  the  council  of  the 

^Xtoyal  Geographical  Society  (Brussels)  who  suggested  to  him  the  plan  of  a  scientific 

^ocpedition — *'an  idea,'^  writes  M.  Ar9towski,  ''which  made  its  way  in  the  course 

of  time." 

I  knew  de  Gerlache  long  before  M.  Ar9towski  or  any  other  of  the  staff  of  the 

^cLpedition  became  acquainted  with  him,  and  as  I  was  one  of  the  first  to  whom, 

lie  expressed  bis  ideas  on  the  subject,  I  am  in  a  position  to  ascertain  that /rom  the 

t^ery  beginning  it  was  the  captain's  mind  to  undertake  a  scientific  expedition.    He 

expressly  and  repeatedly  insisted  upon  this  point — saying,  for  instance,  in  his  note 

to  the  Boyal  Geographical  Society  (Brussels)  that  the  expedition,  not  being  a 

purely  geographical  one,  but  having  for  its  object  the  study  of  scientific  problems  in 

the  unexplored  area  of  the  antarctic  seas,  was  bound  to  bring  a  rich  harvest  of 

tesolts.    This,  I  believe,  has  proved  to  be  the  case. 

M.  Ar9towski  also  complains  (p.  357)  about  the  lack  of  any  written  contract 
between  the  staff  and  the  leader  of  the  expedition.  But  this,  I  remember,  was 
agreed  between  all  of  them,  and  it  certainly  proved  to  be  mostly  to  the  benefit  of 
de  Gerlaohe*8  companions,  who  were  free  to  publish  anything  on  the  expedition  and 
its  results  without  obstruction  whatever. 
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I  alao  wonder  why,  on  the  chart  annexed  to  M.  Ar9tow8krB  paper  (read  in 
June,  1901),  the  strait  which  was  discovered  and  surveyed  by  the  commander  and 
staff  of  the  expedition;  should  be  named  "  Belgica  strait/'  while  it  was  in  March, 
1900,  that,  after  the  -suggestion  of  de  Gerlache's  companions  themselves,  and  in 
recognition  of  his  services  to  science,  his  own  name  was  given  to  the  strait. 

My  friend  certainly  deserved  this  mark  of  gratitude,  for  if  the  results  of  the 
expedition  show  that  every  one  on  board  did  his  duty,  there  would  certainly  never 
have  been  a  Belgian  Antarctic  Expedition  without  de  G^rlache's  continuous  exertions 
from  the  time  he  made  his  project  public,  to  the  departure  (three  years  later) ;  and 
the  results  of  the  expedition  could  not  possibly  have  been  collected  without  the 
commander's  aid  and  good-will,  and  without  a  great  deal  of  nautical  skill  on  his 
part. 

Paul  Pelseneer,  D.Sc. 
Corresp.  Member  of  the  Belgian  Academy  of  Science, 


With  Dr.  Pelseneer,  I  share  the  opinion  of  everybody  that  the  Belgian  Antarctic 
Expedition  was  the  work  of  Commandant  de  Grerlache.  I  know  what  difficulties 
he  had  to  surmount,  and  with  what  perseverance  he  overcame  them,  and  certainly 
all  the  honour  of  the  success  of  the  enterprise  is  due  to  him — and  to  his  exoellent 
captain,  Mr.  Lecointe. 

I  do  not  admit  the  "  historical  mistakes  "  which  Dr.  Pelseneer  supposes  me  to 
have  made  in  my  lecture  of  June  24, 1901. 

As  a  matter  of  fact,  the  first  recorded  document  of  the  expedition  is  a  memoir 
(in  the  form  of  an  antographical  reprint)  entitled  **  Projet  d'organisation  d'une 
expedition  belgd  pour  I'exploration  de  I'Ocean  Antarctique"  [by  de  Grerlache], 
presented,  October  5,  1894,  to  the  Council  of  the  Royal  Belgian  Geographical 
Society  by  the  secretary,  M.  Du  Fief,  who  had  been  acquainted  with  the  project  of 
de  Gerlache,  and  had  even  discussed  the  question  with  him  for  some  time.  It  was 
after  a  favourable  report  on  this  memoire  by  MM.  Leclercq,  Pavoux,  and  Goblet 
d'Alviella,  that  the  Geographical  Society  of  Brussels  accorded  its  patronage  to  the 
project,  in  the  commencement  of  November,  1894. 

In  this  memoir,  which  can  be  consulted  at  the  Society,  there  is  an  historical 
account  of  antarctic  expeditions,  and  mention  is  made  of  the  projects  of  Baron 
Nordenskiold,  Dr.  Neumayer,  and  Sir  John  Murray.*  On  the  last  page  one  finds — 
this  page  is  lull  of  scratched-out  words,  and  has  many  corrections  tacked  on — a  pro- 
gramme of  scientific  researches  to  be  undertaken,  and,  on  the  page  before,  mention 
is  made  of  certain  collahorateurs  from  the  Observatory.  In  the  Mouvement 
Geographique^  of  November  25,  1894,  we  read  that  "Un  groupe  de  jeunes 
savants  beiges,  appartenant  au  monde  de  la  marine,  des  sciences  naturelles,  astro- 
nomiques  et  m^t^orologiques,  et  attaches  k  plusieurs  de  nos  grands  dtablissements 
ou  services  publics,  s'occupent  de  mettre  snr  pied  une  expedition  .  .  ."  And  a  few 
months  later,  in  an  article  published  in  La  Beforms  (March  17,  1895),  we  learn 
the  names  of  these  gentlemen :  Lameere,  Massart,  Prinz,  Vincent,  Stroobant.  The 
names  of  these  first  collaborators  are  quite  sufficient  to  show  that  the  ^'  plan  of  a 
scientific  expedition  "  grew  out  of  a  certain  milieu  favourable  to  the  development 
of  such  ideas.  In  consequence,  I  maintain — until  proved  of  to  the  contrary— tbat 
"  the  plan  of  a  scientific  voyage  was  suggested  to  M.  de  Gerlache." 

As  the  first  documents  are  not  sufficiently  numerous,  there  can  always  remain 
a  difiference  of  opinion,  and  I  think  that  I  am  not  the  only  one  who  does  not  share 
that  of  Dr.  Pelseneer.    Besides,  during  the  voyage  of  the  Belgioa^  Commandant  de 
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J  Gerkcha  ofteo  came  bick  to  his  first  idea — tha  south  pole — toirards  which  bis 
conregeouB,  persevering  and  during  spirit  atill  M  him,    I  win,  and  1  am  atill,  of 

I  the  opinion  that  this  fixed  idea— farthest  aouth — is  not  oompatible  with  that  ot  an 
expdditioD  of  ecicntiSc  espluration. 

But  why  does  Dr.  Pekeneer  take  exception  to  the  fact  that  a  seaman  should 
imagine  a  voyage  of  diBcovery  (which  is  most  natural)  rather  than  one  of  science? 
Secondly,  I  must  draw  the  attention  of  Dr.  PeUeneer  to  the  fact  that  it  is  not 
only  now,  but  also  baforo  the  departure  of  the  BeJi/ica  from  Antwerp,  and  during 
the  voyage,  that  I  "complained"  of  (he  lack  of  any  written  contract,  written  in- 
■tmctions,  and  defined  programme  for  the  voyage.     Consenuently,  it  would  be  "  a 

.    historical  mistake  "  to  state  that  a  "  lack  of  written  contract  was  agreed  between 

!    tU"ofuB. 

Lastly,  the  chart  inserted  in  my  paper  is  a  copy  of  Captain  Lecointe's  map 
published  in  the  ButleUn.  of  the  Geographical  Society  of  Bruuiela  (January,  1900), 
which  is,  until  now,  the  only  official  record  of  the  cartographical  work  of  the 
Expedition.  The  Admiralty  has  already  taken  into  consideration  this  chart,  so 
that  the  name  of  '•  Belgioa  strait "  waa  printed  in  August,  1900,  and  March,  1901, 
on  the  map  [1113]:  South  Shetland  and  South  Orkney.  Farther,  it  is  to  be 
regretted  that  the  Ba></Ua  Commission  has  not  officially  communicated  the  decision 
of  changing  the  name  of  the  strait  to  the  different  geographical  institutions  and 
■ocietiea,  a  decision  which  is  contrary  to  that  of  the  Seventh  Internatioaal  Con- 
gress  for  the  "  Rules  for  Gteagraphioal  Nomenclature,"  but  which,  I  hop?,  would  be 

I   accepted  by  the  Admiralty  and  at]  geographers,  if  it  were  officially  known. 
Hbnbve  Arotowski, 

or  the  Scientific  Staff  of  the  Expedition. 


Waldseemiiller's   "Soliduin." 

51),  Drakelield  Bciad,  Uppor  Tooting,  8.W.,  Feb.  4,  1902. 
WtTQ  reference  to  tha  interpretation  of  the  word  aolidum  in  the  title  of  the 
* Coamographim  Introductio'  of  Waldceemliller  referred  to  in  the  interesting 
article  in  this  month's  number  of  the  Journal  on  "  The  First  Map  containing  the 
Name  America,"  it  may  be  worth  while  to  point  out  that  Egli,  in  his  '  Nomina 
O«ographioa'  (Sad  edit.),  under  the  entry  America,  s))eaks  of  a  globe  as  the  work 
to  which  this  '  Introductio '  was  to  serve  as  a  companion,  and  adds  that  a  copy  (?) 
«f  the  segments  of  this  globe,  perhaps  a  unique  spooinien,  is  t«  l>e  found  in  the 
collection  of  Gen.  Steinhauser  in  Vienna.  1  have  ventured  to  treat  Egli'q  "  Ex.  der 
B^menle"  as  equivalent  to  "Exemplar  der  Segmente."  Dr.  Egli  had  the  bad 
habit  of  sometimes  using  abbreviations  without  explaining  them.  Possibly  an 
inquiry  addressed  to  Gen.  Steinhaueer  might  clear  up  this  matter. 

Geo.  G.  Cms  holm. 


Olaoiation. 

"Qlaciation"  (Journal,  p.  l'J2)  is  a  term  already  appropriated  by  geologists 
to  express  the  effect  on  the  sur^e  of  the  Earth  of  ice.  Lately  it  has  been 
frequently  used  to  express  the  amount  of  aurfaoe  covered  by  ice.  Ought  not 
jKHne  deCoite  decision  as  to  which  sense  is  to  prevail  be  come  to  in  order  to 
Irerent  ambiguity  ? 

D,  W.  P. 


k 
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MEETINGS  OF  THE  BOTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1901-1902. 

Fifth  Ordinary  Meeting^  January  27,  1902. — Sir  T.  H.  Holdich,  r.e., 

K.c.i.E.,  c.B,,  Vice-President,  in  the  Chair. 

Elections. — John  Aungier ;  W,  Hey  wood  Bretiell;  John  Sadler  Curgenven, 
M.R.CS,,  L.E.C.F, ;  Major  Richard  Crawshay ;  Lionel  Rayne  Foot ;  Major-Gen, 
Sir  Alfred  Oaaelee,  Q.CJ.E.,  K.C.B. ;  John  Calcott  Oaskin ;  Harold  F.  Ball; 
Commr,  Arthur  Ritssell  Eulhert,  R.X.;  William  Hesketh  Lever;  Lieut,  Percy 
Calvert  Lord,  R,E.;  Captain  John  Talhot  Lntley^  Lnperial  Yeomanry;  Hugh 
Macdonaldj  M.B.;  Lieut,- Col.  C.  Martyr,  D.S.O. ;  Sir  Guilford  Lindsey  MoleS" 
worth,  K.  CLE, ;  Herbert  Barrow  Montefiore  ;  John  J.  Nicholl ;  Frederick  Phillips 
Percival;  William  Blackstone  Renndl ;  Captain  Rokeby-Robinson,  D.A.A.G. 
Head' Quarters  Staff;  T.  Featherstone  Smith  ;  Ediuard  Thomas  Scammell,  F.S.A.; 
Major  B.  M,  Skinner,  R.A.  Med,  Corps.;  Herbert  Ruston  Sykes,  B,A, ;  W.  A, 
Taylor,  M.A,,  F,R,S.F. ;  Lewis  Norman  Way. 

The  Paper  read  was : — 

*'  The  Formation  of  the  Maldives.'*    By  J.  Stanley  Gardiner,  m.a. 


Afternoon  Technical  Meeting^  Wednesday,  January  29,  at  4  p.m. — General 
Sir  H.  W.  NoRMAx,  g.c.b.,  g.c.m.g.,  cue.,  in  the  Chair. 

The  Paper  read  was  : — 

"The  Artesian  Water-Supply  of  Queensland  from  a  Geographical  Standpoint." 
By  W.  Gihbons  Cox,  c.e. 


Sixth  Ordinary  Meeting,  February  10,  1902. — G.  S.  Mackenzie,  Esq., 

C.B.,  Yice-President,  in  the  Chair. 

Elections. — Byron  Br enan,  CM.G.;  Sir  Euan  Carneron,  K.G.M.G.;  Waiter 
Maximilian  Be  Zoete ;  Lieut.  Arthur  J.  G.  Hargreaves,  Kiomerset  L.I. ;  David  Q. 
Henritjues ;  Frederick  Lambert ;  Allan  Gordon  Mc Arthur ;  John  Thomas  Meams^ 
M.D.;  Lieut.  Henry  du  Bois  O'Neill,  Qth  Bati.  King*8  African  Rifles ;  Reginald 
Albert  Priestley ;  E.  Aubrey  Thoman  ;  Earle  Wellington  Jenke  Trevor;  Rev,  Mcuc- 
well  Frederick  Webb;  Arthur  Oliver  Whetler,  Topographical  Surveys  Staff,  Dept., 
of  Interior^  Canada. 

The  Paper  read  was ; — 

'^  The  Ancient  Kingdom  of  Kongo.*'    By  the  Rev.  Thomas  LewiF. 
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AdidiUi(m$  to  ike  lAbraty. 
Bf  BDWARD  HEAWOOD,  M.A.,  L(braHa$k,  R.O.8. 

Turn  following  afaibreviationa  of  nouns  and  the  adjeotives  derived  from  them  are 
employed  to  indicate  the  aouroe  of  artioles  from  other  publications.  GeogimpliieaJ 
names  are  in  each  case  written  in  fall : — 


1  Memoira,  Mimoire*. 
Met.  =  MeWorologioal. 
P,  =  Proceedings. 
R.  =  RoyaL 
Bav.  =  Review,  Rovae, 
S.  =  Societj,  Soci^te.  Belikftb. 
SiUib,  =  SilzangBberiolit 
T.  =  TraiiBaotioiiH. 
V.  =  Voroin, 
Verb.  =  VerbftDiIlnngeu. 
W.  =  Wiuensabaft,  Bud  oompoanila. 
Z.  =  ZeitBolmft. 
Zap.  =  ZapiskL 

s,,  the  itze  of  books  in 
n  inchefl  to  the  nMueat 


cCenlrali). 


A.  B  Aosdemy,  Aoademie,  Akademie. 
Abh.  =  Abh&DdlnDgeu. 

u  =  AuDftlfl.  Anu&loHf  Annalen, 

:  Bnlletin,  Bollettino,  Boletini. 

L  =  Commeroe. 

0.  Bd.  =  OoiDptea  Bendna. 
Kidk.  =  Eidkaade. 

G.  =  Geogrephj.  Geagniphie,  GeognJtft. 
Gw.  =  Gesellvi-bBft. 

1.  =  Inatitate,  luatitiiliaii. 
It.  =  IlveBtija. 
J.  s  Jonmal. 

k.  o.  k.  =  hBiBarliob  and  kuniglioh. 
U.  =  Uitteilangtin. 

On  nooaont  of  the  Bmblgoity  of  the  worda  oolapo. 
the  lilt  below  ia  denoted  by  the  length  and  breadth  of 
hllf-inoh.     The  alie  of  the  JoumaJ  la  10  x  6i. 

4  MlMtlon  of  t1i«  work!  in  tkii  lilt  will  be  notiaed  aliewharB  In  th«  "  Jonrnkl. 

EUBOFE. 
Alpt.  Coolidgc. 

W.  A.  H.  Coolidge,     La  Catrnn  della  Levnnna  (Alpi 
dal    BolUUina    del    CM    Al,iini,   Ilnlimo.   vol.  xlliv-..    1901. 
lUittlratioJU.    Prwmtml  by  Iht  Auihor. 
Alpi.  ?eii«k  and  Braoksar, 

Die  Alpen  Im  Eiueitalter.  Von  Dr.  Albrfoht  Penck  und  Dr.  Eduard  HruckntT, 
Liererangi.  Leipzig:  G.  H.  TanchDiU,  1901.  Size  lO}  x  7},  pp.  112.  Illut- 
(rotiotM. 

Ooolidge. 

I  Ii^gendedu  tluut  leerao.     ^tude  d'hlHtoiie  topogruphique. 

ire  da  L'lub  Alpin   Frangnia.    27"  volume,  1900,  pp.  1-63.) 

I.     Pfamtid  (ly  (he  Aallior. 

'Vtrh^dUbenten  latemot.  G.  Kongrfuei.  1809.  3  (1901)  :  232-2«. 

Die  UeberliefuDg  dor  Alpen-Thaler.     Von  Prof.  Dr.  Albreoht  Penck. 
AnitrU.  SiUb.  A.W.  Wien  109  (if..  I.)  (1900):  fl2T-651.  KawUe. 

MittheUungen  der  Erdbeben-Cmnmiaalon  der  KaiserJiahen  Ak)idc;inie  dor  WigBeo- 

avhaCteo  in  Wien.     XIX.  Die  tiigllcbe  periodiicbe  Bchvaukong  Aft  ErdbodaoB 

Dseb  den  AurielcUanngGD  eineH  dreifaclien  Uorizontalpcndtls  zii  Trieet,    Yod 

Eduard  Mazelle.     Wttli  Plan  aiul  Diagramt. 
AtuLtia— Bohemii.  Qli^tuSO  (]»OI)i  3*5-356.  Zammrioh. 

Daa  doutsebe  Spraohgi'bict  io  Sild-  nnd  Oitbobmea.   Vnn  Dr.  J.  Zemnitich.    Mapt. 
A  oontiauulion  of  the  study   referred   to  in   the   Journal  for   NoTember,   1900 
(vol.  svi.  p,  553). 
Anrtria— Bonla.  Globu,  Bl   (1902) :  37-;)9.  EatMr. 

Die  ebetnaliire  Vergletschecung   det  Vratnica   planina   in   Bosnien,      Von  Dr. 

Friedricb  Kalwr. 
Anttiia— Boinia  and  Herztgovina.     B.S.S.O.  iTAnTtri  26  (1901}:  277-290.     Koaeak. 

I. a  IkiBtiio  ft  rilcnegovioo.     Pur  lu  Dr.  Jean  Eoacak. 
AnstHs— Hungary—Canals.      O.Z.  7(1901):  M5-573.  Bleger. 

Eaniile  iinil  Konulprojckte  in  OsteTToioh-Ungam.    Ton  Prof.  Dr.  K.  Sieger. 
AwtTla— Tirol  Qlobiit  BO  ( 1901) :  35G-35S.  Jaegsr. 

Das  BoienerLund.     Kine  erJgegehichtliohe  Betraohtung.    Yon  Julius  Jaeger. 
B«lkui  PenininU-HontenegTo.     B.S.O.  Ilaliana  i  (1901) :  945-950.  Balduel. 

Dn'  escaraione  ercheolngicR  del   dott.  Koberlo    Parjbeni   nel  Montenegro,  nota 

deldott.  A.  Baldacd. 
CntTAl  Cnrope-Flora.  Baknli. 

Die  Verhreiiung  dor  Halophilcn   Phanerogamen  in  Hitteleuropa  nordlich  der 

AJpeu.     Von  Dr.   Augnat  ^chulz.    (Poraohungen   lur  deatschen   L«ndee-  und 


Alpi— Koat  laeran. 
W-  A.  B.  Coolidge,  L 
(Eztrail  de  I'Annni 
Mapi  rind  Ttliulrotioi 

Alps — Vd  rphology . 
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Yolksknnde  .  .  .  hcransgegeben  yon  Dr.  A.  Eirohhoff.  XIII.  Band,  Heft  4.) 
Stnttgart :  J.  Engelhorn,  1901.    Size  9^  x  6^,  pp.  271-360. 

Eastern  Europe — Mountain  Stmetnre.  Philippaon. 

Vtrh,  SiebenUn  Intemat  G.  Kongresset,  1899,  8  (1901) :  181-191. 

Der  Gebirgsbiu  der  Agais  nnd  seine  allgemeineren  Beziehnngen.  Yon  Prof.  Dr. 
A.  PhilippsoQ. 

Enrope— Censuses.     Bev.  Fran^ite  36  (1901) :  654-667, 724-731.  Oilvanet. 

Les  Hecensements  de  Population.    Par  C.  CiWanet. 

Europe—Geodesy.  

Pablicationen  fSr  die  Internationale  Erdmessung.  Die  Astronomisoh-Greodati- 
scben  Arbeiten  des  K.  und  K.  Milit&r-Geograpbischen  Institutes  in  Wien.  XYII. 
Band.  Astronomische  Arbeiten.  6-  Polhoben  und  Azimutb-Messungen  auf  den 
stationen  Bernstein,  Brno,  Cebon,  Peony,  Sadskd.  Studenj  Yrob,  Tillenberg, 
Yelis  (nur  Polbobe),  Yysok^  und  Zbln.  Herausgcgeben  vom  E.  und  K.  Milit&r- 
Geograpbiacben  Institute.  Wien,  1901.  Size  12  x  9j,  pp.  x.  and  206.  Presented 
by  the  Institute* 

Surope^HistorieaL  B£.G.  Italiana  2  (1901) :  976-995.  Oarofklo. 

Sulla  geomfia  delle  Gallia  sotto  Tlmpero  Romano.  Nota  del  Prof.  Francesco 
P.  Garofalo. 

Europe— Historical  Geography.    0  InetUiUo  48  (1901) :  530-536,  819-827.      Garofalo. 
Studi  di  Geografla.Greca.    Pelo  Prof.  F.  P.  Garofalo. 

Discusses  tbe  geograpbioal  knowledge  of  tbe  Iberian  peninsula  possessed   by 
Hecat»u8  of  Miletus  and  Timfeus. 

Europe — Hydrography.  Pettertson. 

Verh,  Siebenten  Intemat.  G,  Kongrestes,  1899,  2  (1901)  :  334-342. 

Ueber  systematisobe  hydrograpbiscb-biologiscbe  Erforsobung  der  Meere,  Binnen- 
meere,  und  tieferen  Seen  Europas.    Yon  Prof.  O  Pettersson.    With  Plate. 

Europe  -PoUtloaL  B.S.G.  Roehefort  23  (1901) :  238-243.  

Un  condominium  dans  TEurope  Gentrale :  Moresnet.     With  Map, 

On  a  wedge  of  neutral  territory,  some  3  miled  long,  between  Belgium  and  Germany 
just  south  of  the  Dutch  frontier. 

France.  Xaillet  and  others. 

B^sumd  des  Observations  Gentralisees  par  le  Service  Hydrom^trique  du  Bassin  de 
la  Seine  pen«1act  TAnnde  1899.  Par  M.  Maillet.  Yersailles,  1900.  Size 
101  X  7,  PP-  56. 

Observations  sur  les  cours  d'Eau  et  la  Plnie  Gentralisees  pendant  TAnnee  1899. 
Par  M.  G.  Lemoine,  M.  Babinet,  et  M.  E.  Maillet  [7  Plates].    Size  16^  x  11. 
Vranee.  Vidal  de  la  Blaehe. 

Verh.  Siebenten  Intemat.  G.  Kongreeees,  1899,  2  (1901):  498-501. 

De  THabitation  sur  les  Plateaux  limoneux  du  Nord  de  la  France.    Par  Prof.  P. 
Yidal  de  la  Blaehe. 

France— Arddche.  Alpine  J.  20  (1901) :  504-507.  Anderson. 

Tbe  Coupe  de  Jaujao.     By  Tempest  Anderson.     With  Ulugtrations. 

On  a  visit  to  the  mountain  massif  on  tbe  right  bank  of  the  Rhone  below  Lyons. 

France— Bcaijolais.  Rev.  Scientifique  17  (1902) :  79-82.  Privat-]>eschmnel. 

Les  conditions  geographiques  de  la  vie  animale  dans  le  Beaujolais.  Par  M.  Paul 
Privat-Descbanel. 

France— Cartography.  Drapeyron. 

Verh.  Siebenten  Intemat.  G.  Kongresees,  1899,  2  (1901)  :  897-920. 

Enquete  sur  la  premiere  grande  Carte  topograpbique.  oelle  de  France.  Par  C^sar 
Francois  Cassini  de  Thury.  Documents  in^dits  recueillis  par  le  Prof.  Ludovio 
Drapeyron. 

France — Gascony.  Saint-Jours. 

B.S.G.  Com.  Bordeaux  27  (1901)  :  213-228,  233-246,  253-260. 

L'&ge  des  dunes  ct  des  ^tangs  de  Gascogne.    Par  M.  Saint-Jours.     WHh  Maps. 
Franco— Gascony.        B.S.G.  Com.  Bordeaux  27  (1901):  364-366.  Saint-Jours. 

Au  Sujet  des  eaux  de  Honrtin  et  de  Lacanau.    Par  M.  Saint-Jours. 

On  the  disputed  question  of  the  cause  of  the  decrease  in  depth  of  the  lakes  since 
the  seventeentn  century. 
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Tnaet— GMeonr.  /.  f^hnol  <r.  6  (1901):  289-293.  

The  Danes  and  Landes  of  Gascooy. 

Beprioted  in  part  from  the  Annual  Report  of  the  State  Geologist  (Kew  Jersey)  for 
1899. 

Pranoa— Isle  of  Aix.        B.8.a.  Ronhe/orl  23  (1901)  :  173-175.  FftwlowskL 

Carte-plan  de  Tile  d*Aix  dress^  par  Cornoau,  en  1672,  pr^entee  avec  une  note 
explicative.    Par  M.  A.  Pawlowski. 

Praaee— LtyelliBg.  Lallemand. 

Verh,  Siebenten  Internal.  O.  Kongre$$ei,  1899,  2  (1901)  :  32-52. 

Le  Nivellement  G^n^ral  de  la  France,  ses  progr^  de  1895  h  1899.  Par  M.  Ch. 
Lallemand. 

Praaee— Lonmine.      B,8.G.  de  VE»t  21.(1900) :  42i-442,  551-574.  Xerchier. 

Un  coin  de  Lorraine. — Le  Barrois.— Nancy.    Par  M.  A.  Merohier. 

Tranee — Bnrveys.  Lallemand. 

Verh.  Siebenten  Iniemat.  O.  Kongres8e$,  1899,  2  (1901)  :  72-84. 
La  Refection  du  Cadastre,  et  la  Carte  de  France.    Par  M.  Ch.  Lallemand. 

Germany.  Rev.  Maritime  151  (1901)  :  2184-2194.  Bcenf^e. 

Le  port  de  Bremerhaven  et  les  ports  secondaires  du  Weser.     Par  E.  Boeufvc. 
Germany. 

Deutsohland  auf  den  Hochstrasaen  des  Weltwirtschaftsverkehrs.  Von  Arthur 
Dix.     Jena:  Gustav  Fischer*  1901.     Size  9J  x  6],  pp. x.  and  218. 

This  will  be  noticed  elsewhere. 

Germany.  Fetermanm  M.  47  (1901):  233-235.  Langhans. 

Die  Wasaererwerbs-BevolkeruDg  im  Deulschen  Reiehe,  insbe^jondero  die  Binoen- 
schiffahrts-Bevolkerung.     Yon  Paul  Langhans.     With  Map. 

Germany.  G/o&tM  80  (1901)  :  142-144.  Xarcnse. 

Das  Briquetagegebiet  von  Vic,  Deutsch-Lothringcn.  (Ansfiu^  der  Deutschen 
Anthropologischen  Gesellschat't  am  6  August.)    Vun  Dr.  Julian  Marcase. 

This  district  owes  its  name  to  the  great  accumulations  of  fragments  of  baked  clay, 
which  seem  to  have  been  employed  in  the  salt  works  carried  on  here  from  the  earlieat 
times. 

Germany — ^Anrich.  Thiele. 

Die  Volksverdichtung  im   Regiernngsbezirk    Aurich.      Von    Dr.   (Hto   Thiele. 
(Forscbungen  zur  deutschen  Landes-  und  Volkskundo  .  .  .  hcrauegc^jfeben  von 
Dr.  A.  Kirchhoff.     XIII.  Band,  Heft  5.)    Stuttgart:  J.  Eogelhoru,  1901.     Sizt- 
9i  X  6i,  pp.  36»-426.     Map. 
The  district  here  dealt  with  is  in  the  north-west  of  Hanover. 

G«nnany — Brandenborg  and  Pomerania.  Hellmann. 

Regenkarte  der  Provinzen  Brandenburg  und  Pommorn  sowie  der  Grossherzogtiimer 
Mecklenburg- Schwerin  u.  Mccklenburg-Strelitz.  Mit  erlauteradem  Text  uud 
Tabellen.  In  amtlichem  Auftrage  bcarbeitet  vun  Prof.  Dr.  G.  Uellmuuu.  Berlin  : 
D.  Reimer,  1901.    Size  lOJ  x  7,  pp.  40.     Map. 

Oermiay — Cartography.  Boge. 

Verh.  6iebenUn  Internat.  O.  Kongreuei,  1899,  2  (1901):  884-896. 

Die  Anfango  der  Kartographie  von  Deutschlund.     Vun  Prof.  Dr.  Sophus  Rugf. 

Germany — Early  Trade.  Walter. 

Berieht  Ges.  VClker-  u.  Erdk.  Stettin  (1897-OS  u.  1898-99):  21-22. 

Arabisohen  Tauschhandel  in  Norddeutschland  zur  ZeitdosD.  bid  12.  Jahrhundcrts. 
Von  Prof.  Dr.  Walter. 

Germany— Bifsl.  B.S.  G.  LiUe  36  ( 190 1 ) :  31 7-328.  Six . 

L'Eifel,  region  montagneuse  de  la  rive  gauche  du  Rhin.  Par  M.  Georges  Six. 
With  lUuetrations. 

Germany — Glaciation.  Wahnschaffe. 

Verh.  Sieb^fnten  Interrat.  G.  Kongresses,  1899,  2  (1901):  289-21)8. 
Die  Ausbildung   und    GluMleruna;   der   Glacial    Bilduogen  des  nord-deutechen 
Flachlandes.     Von  Prof.  Dr.  F.  Wahnschaffe. 

No.  III.— Mahch,  19(»2  ]  2  D 
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Germany  — Bies  engebirge.  PartMh. 

Der  Ausflag  des  XIII.  Deutschen  Geot^rapbenta^es  zu  den  Glacialablagferanflren 
des  Riesengfebirges.  Von  Prof.  Dr.  J.  Partsch.  (Soaderabdruck  aus  der  Schles- 
ischen  Zeitung.)    Size  9x6,  pp.  20. 

Oermany— BWers.  Petermanns  M.  47  (1901) :  208-214.  PartaelL 

Memel-,  Pregel-  and  Weicbielstrom.  Bericht  iiber  das  grosse  Werk  dee  Hochwasser- 
Ausschusses.     Von  Prof.  Dr.  J.  Partsch. 

A  full  summary  of  the  results  of  researches  published  by  the  German  Water-Office 
in  1899  (Journaly  vol.  xvi.  p.  552). 

Germany—Silesia.  Freeh. 

Fiihrer  fiir  die  geologisohe  Exkursion  des  XIII.  DeutschenGeographentages  nach 
Oberschlesien  .  .  .  bearbeitet  von  Prof.  Dr.  F.  Freeh.  Breslau,  1901.  Size  8  x  5|, 
pp.  20. 

On  the  general  geology  and  coal -deposits  of  Upper  Silesia. 

loeland.  G.  Tidtkrift  16  (1901-1902):  58-82.  Thoroddien. 

Islandske  Fjorde  og  Bugter.     Af  Dr.  Th.  Thoroddsen.     WiUi  Map. 
This  will  be  specially  noticed. 

Italy.  CmiokihuLk. 

Grant  Allen's  Historical  Guides.  The  Umbrian  Towns.  By  J.  W.  and  A.  M. 
Cruickshank.  London:  Grant  Richards,  1901.  Size  7  x  4^,  pp.  400.  Plant. 
Price  3«.  0(1.  net. 

Contains,  besides  introductory  notes  on  the  history  of  Umbria  and  its  monuments, 
•detailed  descriptious  of  Peruana,  Assisi,  Orvieto,  and  several  smaller  towns. 

Italy— Lakes.  AgostiaL 

Verh.  Siebenten  Internal.  O.  KongreBset,  1899,  2  (1901) :  259-262. 

Bsthometrie  der  Italienischen  Seen.    Von  Dr.  Giovanni  de  Agostini.    With  Plate. 

Xediterranean.  • — 

Guide  to  the  Eastern  Mediterranean.  London :  Macmillan  &  Co.,  1901.  Size 
7J  X  4J,  pp.  xxviii.  and  246.     Mapt  and  Plana,     Price  9t. 

Guide  to  the  Western  Mediterranean.  London :  Macmillan  &  Co.,  1901.  Size 
7x4},  pp.  xxvi.  and  288.   Mapi  and  Plana.    Price  9«.   Presented  by  the  PuhlitiherB, 

The  guides  of  this  series  which  have  so  far  appeared  are  the  subject  of  a  notioe  in 
the  present  number  of  the  Journal  (p.  866). 

Norway— Fjords.  Geolog.  Mag.  8  (1901) :  555-558.  HvlL 

On  the  Physical  History  of  the  Norwegian  Fjords.     By  Prof.  Edward  Hull. 
The  autijor  is  one  of  those  who  regard  the  submarine  valleys  off  the  coast  of  Norway 
€is  due  to  river-action  when  the  land  stood  at  a  higher  level,  but  adduces  no  proofs  of 
this  supposition. 

Bnssia.  M€m.  ComiUQ^log.  18,  No.  1  (1901) :  1-104.  XorMewies. 

Le  Mont  Magnitnaia  et  ses  alentours.  Par  J.  Morozewicz.  With  Map  and 
Plates,    [In  Russian,  with  abridged  French  version.] 

Mainly  a  geological  study.    The  mountain  lies  on  the  east  of  the  Upper  Ural. 

Snsiia.     Verh.  Siebenten  Internal.  G.  Kongressea,  1899,  2  (1901):  263-268.     Shokalcky. 

Le  Lac  de  Ladoga  an  point  de  vue  thermique.  Par  Lieut-Colonel  Jules  de 
Sohokalsky.     With  Plates. 

Snssia.  Mem.  Comity  G^olog.  18,  No.  2  (1901):  1-79.  Sokolor. 

Die  Manganerzlager  in  den  Terti'aren  Ablagerungen  des  Gouvemements  Jeka- 
terinoslaw.  Von  Dr.  N.  Sokolov.  With  Maps  and  lUustrations.  [In  Russian, 
with  r€9umf  in  German.] 

Soisia.        Verh,  Siebenten  Intemat.  G.  Kongrestes,  1899,  2  (1901) :  810-811.  Tillo. 

Untersuohung  der  Quellengebiete  der  FlQsse  des  Europaischen  Russlands.  Yon 
General-Leutnant  Dr.  A.  von  Tillo. 

Snssia— Fanna.  Kehria|f. 

Verh.  Siebenten  Internal.  G.  Kongressee^  1899,  2  (1901)  :  463-466. 

Ueber  die  heutige  Fauna  der  russischen  und  westsibiriscben  Steppen  in  ihrer 
Beziehung  zu  der  pleistocanen  Steppenfauna  Mittel-Europas.  Yon  Prof.  Dr.  A. 
Nehriug. 
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Sniiia — Flora.  KnMnow. 

Verh.  SUhenUn  Internal,  G.  KongreMte^,  1899,  8  (1901):  457-^2. 

Die  Flora  der  sudrassiflolien  Steppen,  ihre  Yerbreitang  and  die  Geachichte  ihrer 
AniiedeloDg.    Yon  Prof.  Andreas  Eraasnow. 

RuMua  Empire— Area.  TiUo. 

Verh,  SiebenUn  InUmat.  G.  Kongretie;  1899,  2  (1901):  808-809. 
Noavelle  detemuDation  de  la  superfioie  de  I'Empire  de  Russie.    Par  Lt-G^n^ral 
Dr.  A.  de  Tillo. 

Boathem  Europe.  Gordon. 

Verh.  Siebenien  InUmat.  G.  Kongrestes,  1899,  2  (1901):  167-180. 

The  Crust-BasiDB  of  Southern  Europe.     By  Mrs.  Ogilvie  Gordon.     With  Plate. 
Sweden  and  Norway.    PJ.  Ciml  Engineers  146  (1901) :  229-241.  Baohe. 

Peat  Fuel  in  Scandinayia.    By  Alfred  Baohe. 

The  possible  yield  of  the  great  Swedish  peat-bogs   has  been  estimated  to  be 
equivalent  to  3000  million  tons  of  coal. 

Switierland^Blione  Olaeier.  Hagenbaoh-Bisohoff. 

Verh.  Siebenten  Internal.  G.  Kmgresses,  1899,  2  (1901) :  269-278. 

Yermessungeu  am  Rhone-Gletscher  wahrend  25  Jahren.  Yon  Prof.  Ed.  Hagenbach- 
Biachoff. 

Ignited  Kingdom— Ethnology.    Nature  65  (1901) :  39-40.  Dawkina. 

The  Influence  of  the  Mediterranean  Peoples  in  Prehistoric  Britain.    By  Prof.  W. 
Boyd  Dawkins,  f.b.s. 

V^iited  Kingdom— Hiftorioal.  Sieglin. 

Verh.  SieberUen  Internal.  G.  Kongreeses,  1899,  2  (1901) :  845-876. 

_         Entdeckungsgeschichte  von  England  im  Alterthum.     Yon  W.  Sieglin. 

^^'^^nit^d  Kingdom— Meteorology.    P.E.S.  69  (1901) :  61-85.  Shaw  and  Cohen. 

On  the  Seasonal  Yariation  of  Atmospheric  Temperature  in  the  British  Isles  and 
its  Relation  to  Wind-direction,  with  a  Note  on  the  Effect  of  Sea  Temperature  on 
the  Seasonal  Yariation  of  Air  Temperature.  By  W.  N.  Shaw  and  R.  Waley  Cohen. 
With  Diagranu. 

^^Aited  Kingdom— Plymouth.     P.I.  Ciml  Engineers  146  (1901):  2-42.  Sandeman. 

The  Burrator  Works  for  the  Water-Supply  of  Plymouth.    By  Edward  Sandeman. 
With  PlaU. 

Waited  Kingdom^PopnUtion.    Rev,  G.  49  (1901)  :  548-561.  LaTagne. 

Repartition  de  la  population  en  Angleterre  au  cours  du  XIX"  si^cle.    Par  Paul 
Lavagne. 

^seges.  Globus  %0(ldOl):  117-122.  Werner. 

Die  Seen  der  Westvogesen.    Yon  L.  G.  Werner.     With  lUuslrations. 

A  sketch  of  the  morphological  and  other  features  of  the  lakes  of  the  Western 
t}sge8,  which  are  said  to  be  in  course  uf  extinction. 

ASIA. 

B.S.G.  Com.  ParU  22  (1901) :  284-302.  Benin. 

De  PAin  k  la  Mer  Noire  k  travers  l*Asie.    Par  M.  Gharles-Eudes  Benin.     Map, 
^mluehiatan  and  Persia.    Mem.  Geolog.  Surv.  India  31  (1901):  179-302.      Vredenbnrg. 
A  Geological  Sketch  of  the  Baliichistdn  Desert,  and  part  of  Eastern  Persia.   By  £. 
Yredenburg.     With  Maps  and  Plates, 

Though  mainly  geological,  this  opens  with  an  instructive  sketch  of  the  external 
Physical  features  of  the  country. 

Cambodia.  Aymonier. 

Le  Cambodge.     Par  Etienne  Aymonier.     2  vols.    I.  Le  Royaume  aotuel.    II. 
Les  Provinces  Siamoises.     Paris  :    E.   Leroux,  1900-1901.     Size   11  x  7},  pp. 
(vol.  L)  xxiv.  and  478;  (vol.  ii.)  482.     Maps  and  lUustratums.    Price  32«. 
A  full  and  careful  description  of  the  country,  people,  monuments,  etc.,  of  (.'am- 
Wlia  and  neighbouring  parts  of  Siam,  based  on  the  author's  personal  observations 
and  on  the  work  of  other  travellers.    The  whole  forms  a  useful  oompendium  of  our 
present  knowledge  of  the  countries  dealt  with. 

Central  Alia.  M.Q.  Ges.  Wien  44  (1901):  239-261.  Ahnisy. 

Reise  nach  West-Turkestan  und  in  den  Gentralen  Tien-Shan.  Yon  Dr.  Georg 
V.  Alm&sy. 

2  D  2 
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Oejlon.  B.8,0.  LOle  86  (1901) :  858-362.  iyzBXd. 

Uno  visite  sux  mines  de  Pollaimioaws  (Ceylan).    Par  A.  M.  l^vrard,  8.J. 

Ohina.  

China.  Imperial  Maritime  Customs.  I.  Statistical  Series :  Nos.  3  and  4.  Retams 
of  Trade  and  Trade  Reports  for  the  year  1900.  Part  II.  Reports  and  Statistics 
for  each  Port,  with  Report  on  Foreign  Trade  of  China.  Shanghai;  London: 
P.  S.  King  &  8on.  1901.  Size  11  x  8},  pp.  xxii.  and  778.  Map  and  Diagranu. 
PruerUed  hy  the  Intjyeetor-OeMrcd  of  Chii^ese  Customs. 

China.  J.  School  O.  5  (1901)  :  263-269.  Bitol. 

Some  little-known  features  of  China.    By  Rev.  Dr.  Eitel. 

Ohinn— Maoao.  B.S.R.Q.  d^Anvers  25  (1901):  354-359.  JMqmiiu 

Macao.    Par  M.  L.  Jacqmin.     With  llluitrcUion. 

OlkiBa— Mongolia.  Tour  du  Monde  7  (1901) :  493-528.  Bats. 

Voyage  en  Mongolie.     Par  M.  le  Baron  de  Batz.     With  Map  and  Illfuirations. 

China— Yunnan.  Ber.  O.  49  (1901) :  422-437.  Schmidt. 

Le  Tun-Nan.  Le  chemin  de  fer  de  Lao-Kay  k  Yun-Nan-Sen.  Par  Commandant 
L.  Schmidt.     With  Map  and  Diagram. 

Eastern  Asia.  Eev.  G.  49  (1901) :  401-421.  Briwft. 

L'Allemagne  en  Extrdme-Orient.    Par  Andre'  Brisse'.     With  Map». 

India— Anthropology.  Fawoett. 

Madras  Govcrument  Museum.  Bulletin,  vol.  iii.  No.  3.  Anthropology.  Nftyart 
of  Malabar.  By  F.  Fawcett.  Madras.  ]IK)1.  Size  8^  X  5^,  pp.  185-322. 
IlluttratioM.    Price  2t.  Hd. 

India— Assam.  /.  Asiatic  S.  Bengal  69  (Pt.  iii.)  (1900) :  1-127.  WaddalL 

The  Tribes  of  the  Brahmaputra  Valley.  A  Contribution  on  their  Physical  Types 
and  Affinities.     By  L.  A.  Waddell.     With  Plates. 

India— HistorioaL     J.  Asiatic  S.  Bengal  70  (Pt.  L)  (1901)  :  29-30.  Hoay. 

Supplement  to  Note  on  Yaisali  and  other  places  mentioned  by  the  Buddhist 
pilgrims.    By  W.  Hoey.     With  Map  and  Plate. 

India— KUgiri  Railway.    P.L  Civil  Engineers  145  (1901) :  1-43.  Waightman. 

The  Nilgiri  Mountain  Railway.    By  W.  J.  Wcightman.     With  Plate. 

India— Punjab.  J.  Asiatic  8.  Bengal  70  (Pt.  i.)  (1901) :  1-6.  Xaolmgan. 

AbQ-l-Fazl's  account  of  the  Multan  Sirkur  in  the  Third  Book  of  the  Ain-i-Akbari 
By  E.  D.  Maclagan. 

India— Sikkim.  G7o&u«  80  (1901) :  253-259.  BodiohB. 

Keise  im  unabhangfigen  Sikkim  (Himalaja).    Von  P.  L.  Bod^ohn.     UlustrationM, 

India— Water-supply.    Mem.  Geolog.  S»rr.  India  32  (1901)  :  1-88.  Vredanhnrg. 

Recent  Artesian  Experiments  in  India.    By  E.  Yredcnburg. 
This  was  noticed  in  February  in  the  Mouthly  Record. 

Indian  Ocean — Maldive  and  Laoeadive  Islands.  Gardiner. 

The  Fauna  and  Generaphy  of  the  Maldive  and  Laccadive  Archipelagoes.    Being 
the  Account  of  the  Work  carried  on  and  of  the  Collections  made  by  an  Expeditiou 
during  the  years  1899  and  1900.     Edited  by  J.  SUnley  Gardiner,  h.a.     Vol.  i. 
Part  i.     Cambridjre :    the  Univeraity  Press;   London:  C.  J.  Clay  &  Sons,  1901. 
Size  114  X  *K  pp.  118.     Illustrations.     Price  I5s.  net. 
The  scientific  results  of  tlie  expedition  described  by  Mr.  Gardiner  at  the  meeting 
of  the  Society  on  January  27  are  b-ing  published  in  an  exhaustive  form  in  parts,  of 
which  the  nl>ove  is  tho  first.    The  work,  which  promises  to  bo  a  credit  to  the  Cambridge 
Univerfiity  Press,  will  consist  of  eight  parts  (2  vols.)  mostly  d<? voted  to  the  zoology  of 
the  groups,  the  first,  however,  supplying  a  narrative  of  the  expeditiou  and  a  valuable 
(sketch  of  tlie  general  geography  and  structure  of  the  islands. 

Japan— Language.  Saidel. 

(irrammatik  der  Jiipanischen  Umgancrssprache  niit  Uibungsstiicken  und  Worter- 
verzeirhniesen.  Von  A.  Seidel.  Zwoite  Auflage.  Wien.  Pest,  I^ipzig :  A. 
Hartlel)en  [not  dated  J.  Sizo  7  x  4J,  i)p.  xii.  and  178.  Price  2  m.  Present^  by 
the  Publisher. 
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XaUy  Arehipelago — Borneo.  Kienwenhnii. 

Tijdi,  K.  Ned,  Aard.  QenooU,  Amtterdatn  18  (1901)  :  1013-1121. 

Mededeelingen  over  het  yervolg  der  oommiBsiereis  naar  Oentraal-Borneo.  Door 
Dr.  A.  W.  Nieawenhuis.  Al^emeene  beschonwingen  en  geyolgtrekking^en  naar 
aanleiding  van  de  oommissiereiB  naar  Centraal-Bomeo  Tan  Mel  1898  tot  Deoember 
1900.    Door  Dr.  A.  W.  Nieuwenhnifl. 

Extends  and  continnes  the  account  of  the  journey  referred  to  in  yol.  xyiiL  of  the 
J<mmdl  (p.  87). 

lUlaj  ArehipelAgo— Oelebes.  Adriani, 

TijdB.  Ind.  Tool-,  Lamd-  en  VoVeenk.  44  (1901) :  215-254. 

Mededeelingen  omtrent  de  Toradja's  Tan  Midden  Oelebes,  lezing  gehoaden  door 
Dr.  N.  Adriani,  den  3  Sept  1900. 

Xalftj  Ardbipelago — Bninatra.  Twiit. 

iX^'dt.  Ind.  Taal;  Land-  en  VoUcmk.  44  (1901) :  255-285. 

Eenige  aanteekeningen  omtrent  land  en  volk  der  beoosten  de  onderafdeeling 
Kotta  YIL  gelegen  onafbankelijke  landen.    Door  F.  Twiss. 

l*«mir.  O.  TidBkrift  16  (1901-1902) :  82-108.  OluftML 

Den  anden  danake  Pamirexpedition.   Ycd  O.  Olofsen.    With  Map  and  IUuUration». 

^UUppine  Islands.  

El  Archipi^lago  Filipino.  Colecoidn  de  datos  geogriflooa,  estadistioos,  cronoldgicoe 
y  eientiflcos,  relatiyos  al  miamo,  entresaoados  de  anteriores  obras  li  obtenidoe  con 
la  propia  observacidn  y  estudio  per  algunos  padreS  de  la  Misidn  de  la  Compa&ia  de 
Jeaiis  en  eatas  islas.  2  yols.,  and  Atlas.  Washington,  1900.  Sise  11}  X  8, 
atlas  15  X  13,  pp.  (yol.  i.)  xxyi.  and  708;  (vol.  it)  xx.  and  470.  If  opt,  Diagranu, 
and  IUutiraiian$.    P.rioe  $20. 

This  fine  work  will  be  specially  reviewed. 

-nssia.  Primbault. 

.B.AB.G.(r^wrer«24(1900):  241-292,385-446;  S6  (1901) :  161-232,360-471. 

Promenade  au  Gaucase  et  dans  le  Turkestan.     Par  M.  Henri  Primbault. 

■uBsia — Canoasia.  Xrassnow* 

Verh.  Siebenten  Intemat.  G.  Kongresses,  1899,  2  (1901) :  429-435. 

Die  Stellung  von  Eolchis  in  den  feuchtea  subtropischen  Gebieten  der  Erde.  Yon 
Prof.  Andreas  Krassnow. 

.nsda^-SiberiA.  Olodus  80(1901):  101-103.  Adler. 

Die  neuesten  russischen  SeenforschuDgen  in  Westsibirien.    Yon  B.  Adler. 

^^nssia — Siberia.  Bhokalskj. 

Verh.  Siebenten  liUemat.  O.  Kongregse§,  1899,  8  (1901) :  777-780. 
Lea  Travaux  des  offlciers  hydrog^phes  russes  dans  TOc^n  Arctique  et  en 
Biberie.    Par  Lieut.-Colonel  Jules  de  Schokalsky. 

^UHUUi  Oantral  Asia.       Petermanm  M.  47  (1901) :  199-202.  Woeikow. 

Die  SeespiegelschwankuDg  zwischen  Aralsee  und  Baraba  und  die  Briicknersche 
Hypotheee.    Yon  Prof.  Dr.  A.  Woeikow. 
See  note  in  the  Journal  for  November,  1901  (p.  531). 

«iam.  G.  Tidikrift  16  (1901-1902) :  108-121.  MorteBSOi. 

Fra  den  danske  videnskabelige  Siam  Expedition.    Af  Dr.  Th.  Mortensen.     With 
HUuiratioTM. 
Merely  a  popular  account  of  the  expedition. 

Tibet— Lhasa.  La  G.,  B.S.G.  Pari«  4  (1901) :  242-247.  Denikar. 

La  premiere  photographie  de  Lhassa.    Par  J.  Deniker.    Plan  and  lUuBtratians. 

Tnrkay— Symi.  B.8.R.G,  d'Anven  25  (1901) :  257-274.  Hantteeosur. 

L*tle  de  Symi.    Par  M.  Henry  Hauttecoeur. 

AFBIOA. 

Abysdnia.  La  (?.,  D.8.G.  Paris  4  (1901) :  217-234.  Le  Bonx. 

Yoyage  au  Ouallaga.     Itin^raire  d'Addis-Ababft   au   Nil  Bleu.      Par  Hugues 
Le  Boox. 
This  was  noticed  in  the  Monthly  Record  for  January  (p.  87). 
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Africa.  Simoad. 

Lea  Fran^ais  en  Afriqne  so  XIX'' Si^cle.   Par  Charles  Simond.   Paris:  H.E.  Martin. 
(Not  Dated.)    Size  13  x  9,  pp.  iv.  and  306.    Price  12«.    Mapi  and  lUuitrcUion^, 
An  historical  sketch  of  French  activity  iu  Africa  dnring  the  nineteenth  century. 

Africa— Labour-rapply.  Hagreirof. 

La  Main-d'CEnvre  en  Afrique.  M^moire  pre'sente'  an  Gongr^s  Colonial  Inter- 
national de  1900  k  Paris,  Ik  la  S^nce  du  3  Aoiit.  Par  A.  d'Almada  Negreiros. 
Paris :  A.  Challamel,  1900.     Size  9x6,  pp.  36.     Prettented  by  the  Author. 

AfHca— Medical  eeography.    Rev.  Frangaite  26  (1901) :  625-«39.  Bervigay. 

La  mission  Marchand  an  point  de  yue  medical.    Par  J.  Servigny. 
Africa— Beiearch.  /.  African  S.  (1901):  17-22.  JohaitoiL. 

Notes  on  African  Subjects  of  Special  Interest.    By  Sir  H.  H.  Johnston,  k.o.b. 
A  sketch  of  the  yarious  departments  of  science  in  which  research  is  needed  in 
Africa. 


Africa — Snryey.  

Verh.  SieberUen  Intemat.  O.  Kongresses^  1899,  2  (1901)  :  744-745. 

Topographical  Survey  of  Africa.  Abstract  of  the  Beport  of  Permanent  Bureau. 
Map. 

Africa— Tsetse  Fly  Disease.  -  Koeh. 

EinVersuch  zur  Immunisirung  von  Rindem  gegen  Tseteekrankheit  (Surra).   Von 
B.Koch.   (Beilagezum^'Deutschen  Kolonialblatt/'XII.  Jahrang,  Nr.24.   Berlin, 
den  15  December,  1901.)    Size  10}  x  7},  pp.  4. 
Gives  details  of  successful  inoculation  in  the  case  of  two  oxen,  which,  when  subject 
to  lengthened  tests,  have  shown  themselves  completely  immune  from  the  tsetse  fly 
disease.    The  author,  however,  considers  the  question  still  far  from  settled. 

African  Islands.      A  travers  U  Monde,  Tour  du  Monde  8  (1902) :  21-22.  Xadore. 

Juan  de  Nova  et  Europa.  Deux  Hots  fran9ais  du  canal  de  Mozambique.  Par 
Pierre  de  Kador^.    With  Map. 

Cape  Ck>lony.  GiU. 

Beport  of  His  Majesty's  Astronomer  at  the  Cape  of  Good  Hope,  to  the  Secretary 
of  the  Admiralty,  for  the  year  1900.    London :  Printed  by  Kyre  &  Spottiswoode, 
1901.    Size  12}  X  10,  pp.  22. 
See  note  in  Monthly  Record  for  January  (p.  90). 

Central  Afirica.  OdtniL 

Verh.  Sicbenten  Intemat.  O.  Kongressei,  1899,  2(1901) :  759-766. 

Ueber  die  neuesten  Forschungen  im  Gebiet  der  Nil-Quellen.  Von  A.  Graf  von 
Gotzen. 

Congo  State.  Mouvement  G.  18  (1901) :  523-527.  [Wanters.} 

Exploration  de  la  section  Septentrionale  de  la  chafne  des  Mitumba  le  long  dee  laos 
Tanganika  et  Kivu.     With  Map, 

This  is  the  account  of  the  journey  of  MM.  Sillye  and  Siffer  referred  to  in  the 
Journal  for  December  (p.  622). 

Salt  Africa.  /.  African  S,  (1901) :  98-125.  HoUis. 

Notes  on  the  History  and  Customs  of  the  People  of  Taveta,  East  Africa.  By 
Claud  HoUis.     With  Ulustratione. 

Bast  Africa.  BchoeUer. 

Mitteilungen  iiber  meine  Reise  naoh  Aquatorial-Ost-Afrika  und  Uganda,  1896- 
1897.  Von  Dr.  Max  Schoeller.  Band  I.  und  Band  III.  (Maps).  Berlin  :  Dietrich 
Reimer  (Ernst  Vohsen),  1901.  Size  11  x  7},  pp.  262  and  28.  Plates,  PruenUd 
by  the  Author. 

This  important  work  will  be  reviewed  elsewhere. 
East  Africa.  Yeltea. 

Schilderungen  der  Suaheli  von  Expeditionen  v.  Wissnianns,  Dr.  Bnmillers,  Qiaf 
V.  Gotzens,  und  Anderer.  Aus  dem  Munde  von  Saaheli-negern  gesammelt  u.  Uber- 
setzt  von  Dr.  C.  Velten.  Gottingen:  Vandenhoeck  &  Ruprecht,  1901.  Sise 
8}  X  5^,  pp.  808. 

This  interesting  little  book  gives  for  the  first  time  narratives  of  African  travel  from 
point  of  view  of  Swahili  members  of  exploring  expeditions.  Dr.  Velten  has  taken 
them  down  in  Swahili  from  the  mouths  of  the  narrators,  and  here  presents  them  to  the 
German  public,  the  Swahili  text  being  published  simultaneously. 
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SMt  AfHoa—OlftcUtion.  Meyer. 

Verb.  Siebenten  Intemat.  G.  Kongre$8e9,  1899,  2  (1901)  :  767-773. 

HeQti?e  und  einstige  VergletsoheraDg  im  tropischen  Ost  Afrika.     Yon  Prof.  Dr. 

Hans  Meyer. 
Egypt.  Baedeker. 

Egypt.    Handbook  for  Travellers,  edited   by  Karl   Baedeker.     Fifth   Kdition. 

Leipaio :  Karl  Baedeker,  1902.    Size  G}  x  4},  pp.  cxoiL  and  408.    Maps,  Flaruy 

and  lUttttrations.    Premnted  hy  the  Editor. 
In  this  edition  the  two  volnmes  devoted  previously  to  Lower  and  Upper  Egypt 
have  been  wisely  compressed  into  one  by  jadicions  cnrtailment.      Maps  have  been 
added  of  the  Fayum  and  of  the  Nile  from  Cairo  to  Assuan,  as  well  as  various  town 
plans. 
Egypt— FayAm.  (?6o^.  ifo^.  8  (1901):  540-546.  Beadnell. 

The  Fayam  Depression :  A  Preliminary  Notice  of  the  Geology  of  a  District  in 

Egypt  containing  a  new  Palaeogene  Vertebrate  Fauna.    By  Hugh  J.  L.  Bcadnell. 

Sgypt— Vile.  Clapardde. 

Verh.  Siebenten  Intemat.  O.  KongresHs,  1899,  2  (1901):  748-758. 

De  quelqnes  partioularit^s  de  la  premiere  et  de  la  seconde  Cataracte  du  Nile.  Par 
Dr.  Arthur  de  Clapar^de. 

Sf^ypt — Hile  Beservoir.  Olapaidde. 

Verh.  Sidtenten  Intemat.  G.  Kongresses  2  (1899)  :  538-544. 

Note  sur  le  grand  Barrage  du  Nil  au  dessous  d' Assouan.  Par  Dr.  Arthur  de 
Claparede. 

^Crypt— Railways.  PJ.  Civil  Engineers  145  (1901) :  256-267.  Poaooek. 

Light  Railways  in  Egypt.    By  J.  A.  \V.  Peacock.     WUh  PlaU. 

aei  Canal.  Rous. 

L'Istbme  et  le  Canal  de  Suez,  historiquc,  ctat  actuel.  Par  J.  (.'harles-Roux.  2 
vols.  Paris :  Hachette  et  CUa,  1901.  Size  lOJ  x  7,  pp.  (vol  i.)  iv.  and  516 ;  (vol. 
11.)  550.     Maps  and  Illuslrationa. 

A  carefully  compiled  work,  presenting,  from  a  great  variety  of  sources,  the  history  of 
e  Isthmus  of  Suez,  and  all  attempts  at  its  canalization,  from  the  time  of  the  ancient 
gyptians  to  the  present  day. 

Yeneh  Congo.  Questions  Dipl  et  Colon.  12  (1901)  :  586-604.        Aspe-Fienrimont. 

Le  (.'ongo  fran^ais.     Une  expe'rience  coloniale.     Par  M.  Aspe-Fleurimont. 
On  the  attempt  to  develop  the  territory  by  means  of  commercial  concessions. 
^eneh  Guinea.      B.  Union  G.  Nord  de  la  France  22  (1901)  :  22-43.  Hoirot. 

La  Guinee  fran9aise  et  le  Fouta-Djalon.    Par  M.  Noirot. 
«rman  Colonies.  J.  African  S.  (1901) :  23-38.  Wright. 

German  Methods  of  Developement  in  Africa.     By  C.  T.  Hagberg  Wright. 

(Contains  much  detailed  information  as  to  the  constitution  and  methods  of  operation 
German  Colonial  Companies. 

O^rman  East  Afriea.  

Magila  in  Picture.  A  series  of  Illustrations  of  the  Places  and  People  in  the  Usam- 
bara  District,  East  Gentral  Africa,  chiefly  in  connexion  with  the  work  of  the  Uni- 
versities' Mission  to  Central  Africa.  London :  Office  of  the  Universities'  Mission 
to  Central  Africa.  1901.  Size  7  x  8^,  pp.  80.  Map  and  Illustrations..  Price  Is.  9d. 
Presented  hy  the  Universities'  Misaion. 

^^ry  Coast.  Rev.  G.  49  (1901)  :  452-460.  D'OUoae. 

Les  populations  Anthropophages  du  Cavally.    Par  Capitaine  D'OUone. 

^Tory  Coaet.  Thomaim. 

Befueignements  Cclon.,Comit^ V A/rique  Franfaise,  Nos.  6  and  7  (1901) :  113-156. 
A  la  Cote  d'lvoire  :  La  Sassandra.     Par  M.  (Georges  Thomann.     With  Map. 

A  sketch  of  the  geography  and  ethnology  of  the  Ivory  Coast,  with  accounts  of  the 
Author's  own  journeys,  extending  over  several  years. 

^amema.  Deulsch.  Kdonialzeitung  18  (1901):  465-467.  Bohxdte. 

Znr  Ei&enbahn  Yictoria-Mundame.    Von  Dr.  A.  Schulte.     With  Map. 
XMmnvBL.  Deutsch.  Kolonialblatt  12  (1901) :  742-746.  Stein. 

Expedition  des  Freiherm  v.  Stein. 
This  is  the  subject  of  a  note  in  the  Monthly  Record  (ante,  p.  218). 
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Kamenin.  DeuUeh.  KolonialblaU  12  (1901):  741-742.  

Stationsanlage  am  ('rossfluBS.     With  Sksteh-map. 
Liberia.  Questions  DipL  et  Colon.  1%  (1901)  :  523-531.  Franklin. 

La  question  de  Liberia.     Par  J.  H.  Franklin.     With  Map. 

Xoroeoo.  La  G.,  B.S.G.  Paris  4  (1901) :  235-241.  WeigHTerbar. 

Itineraire  de  Casablanca  aux  Beni-Meakin.    By  Dr.  F.  Weiasgerber.     With  Map. 
Higsr.  B.  Comit6  VAfrique  FrangaUe  11  (1901)  :  334-336.  Lanfioit. 

La  navigation  du  Niger :  La  flottille  du  Capitaine  Lenfant. 
This  was  noticed  in  the  Journal  for  December  (p.  623). 
Kiger.  Rev.  Franfaim  36  (1901) :  640-644.  Lenfant. 

La  mont^e  du  Niger :  Mission  Lenfant 

Nigeria— Benin.  Lnselian. 

Verh.  Sietmiten  Iniemat.  Q,  Kongresses,  1899,  2  (1901)  :  607-612. 

Ueber  die  alten  Handelsbeziehungen  yon  Benin.    Yon  Prof.  Dr.  F.  von  Luschan. 
Portngnese  East  Afriea.         J.  A/riean  8. (1901):   126-144.  Spilsbnry. 

Expedition  from  Port  Amelia  to  Lake  Nyassa,  commanded  by  Major  Spilsbury. 
With  Map  and  Plan. 

As  far  as  the  Lujenda,  Major  Spilsbury's  route  coincided  in  the  main,  though  with 
some  deviations,  with  that  followed  in  the  reverse  direction  by  Mr.  J.  T.  Last  in 
1886.    The  spelling  of  place-names  is  unsystematic. 

Sahara.  Rev.  Sdentifique  16  (1901) :  721-723.  Bonnard. 

A  propos  du  Transsabarien.    Par  Paul  Bonnard.     With  Map. 
The  author  favours  a  line  from  Bizerta  and  Bughara  to  Lake  Chad. 
Sahara.  Fonraan. 

Mission  Saharienne  Foureau-Lamy.      D' Alger  au  Oongo  par  le  Tchad.    Par 

F.  Foureau.    Paris:  Masson  etClie.,  1902  [1901].    Size  9  x  6^,  pp.  12  and  832. 

Map  and  llltutrationB,    Presented  by  the  Author. 

A  review  of  this  work  appeared  in  the  February  number. 

South  Afirica — Kalahari.  Pasaarga. 

Verh.  Siebenten  Iniemat.  G.  Kongresees,  1899,  2  (1901)  :  774-776. 

Die  Hydrographie  des  nordliohen  Kalahari-Beckens.    Von  Dr.  Siegfried  Passarge. 
WWi  Map. 

Tripoli  Miantiili 

F.  MinutiUi.   La  Tripolitania.   Torino  :  Fratelli  Boooa,  1902  [1901].    Sixe  8^  x  5, 
pp.  viii.  and  438.    Map.    Presented  by  the  Publisher. 

A  useful  summary  of  existing  knowledge  on  Tripoli  and*  its  Hinterland,  with 
notes  on  the  people,  industries,  commerce,  the  history  of  the  country,  etc.,  etc. 

Tunis— Farming.  Beaumont. 

A  Travers  le  Monde.  Tour  du  Monde  7  (1901)  :  281-284, 845-348,  853-356. 

Les  grands  Domaines  fmnco-tunisiens.    Par  G.  de  Beaumont.    With  lUustratians. 

On  recent  attempts  to  introduce  improved  methods  of  farming  in  Tunis. 

West  Afiriea— Fetishism.    R.  American  G.8.  83  (1901) :  305-317.  Nassau* 

Fetishism,  a  Gk>vemment.    By  R.  H.  Nassau. 

Describee  the  working  of  fetishism  in  the  Oorisco  bay  region  from  long  experience 
as  a  missionary. 

West  AfWca— Frontiers.    R.  Comity  VAfrique  Frangaise  11  (1901)  :  368-871. 

Une  violation  de  la  fronti^re  eotre  le  Gameroun  et  le  Oongo.     With  Map, 

Stations  establislied  by  the  Germans  on  the  north  bank  of  the  Ngoko  in  accordance 
with  Dr.  Pleyn's  mapping  of  the  frontier  are  said  to  be  really  in  French  territory. 

West  Afriea— NatiTS  Law.     /.  African  8,  (1901) :  80-97.  Stopford. 

Glimpses  of  Native  Law  in  West  Africa.    By  Oolonel  J.  G.  B.  Stopford. 
West  Afrioa— Trade.  /.  African  8,  (1901) :  40-63.  Boot. 

British  Trade  with  West  Africa.    By  J.  W.  Root. 

NORTH  AXBBIOA. 

Alaska— Cape  Nome.  Globus  80  (1901) :  333-334.  

Das  Goldgcbiet  am  Kap  Nome. 
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AJBarin — Gartognphy.  TliUIl]*. 

Library  nf  Oongreas.    DitisioD  of  MnpB  and  GhsrU,     A  List  rif  Maps  of  Aioerica 

in  tlie  Library  uf  OoQg:reBs,  preceded  by  a  liit  of  works  relntinE  to  Cartography. 

By  P.   Lee  Pliiliip*,     Waabington ;    GovamruBnt   Printing  Office,   190L     Biae 

11}  X  7}.  pp.  1138.      Ticoeopiei,  one  pr«ieiUed  by  the  JAbrary  of  Cangreu,  the  oihtr 

bg  R.  B.  Manlon.  Etq. 
Tbia  catala|;De  vill  ba  oF  muoli  valae  to  Btudenta  of  historical  oaitograpby.  The 
turrangement  ii  primarily  a  anbject  oati.  but  ia  ohronolo^'ical  nitbin  the  aupiirate  head- 
ingi.  The  list  iucludu  naps  iti  booka  and  fttlaaea.  many  manuacript  mapa,  eapocially 
of  the  RevotutlonaTy  war,  anknown  to  hialoriana.  and  h  large  Qumber  of  old  state  and 
county  iDBpii  and  plana  oF  oitiee.  The  attention  called  to  thsBe  wiU  thus  m^  many 
of  thom  available  to  atudents  for  the  Hrat  time.  As  regards  originals  of  early  maps, 
the  ooileetion  is  not  particularly  rich,  but  referenaes  are  gireo  to  reproductions  under 
the  date  of  the  original  map.  No  such  references  are.  howoTer.  given  either  to 
KretBohmer'B  alias,  or  to  tbe  important  series  of  ri-productions  publiabed  by  Lerom 
of  Paris  in  1893.  bnth  of  which  refer  specially  to  America,  and  are  in  the  Library  of 
Congress,  as  appears  from  tlie  list  of  works  on  cartography  which  precedes  the  topogra- 
phical list.  Thus  tbe  latter  contains  do  entry  relatiog  to  the  Csnerio  map  (15l)2), 
of  which  a  reproduction  is  given  in  the  French  oollectiOD. 
■eiiM,  B.S.B.Q.  reAm»T,  86  (1801):  299-341.  Oeorge. 

Une  excursion  il  travers  le  Melique.     Par  M.  Louis  George,     iritft  Illiittriiliuiu. 
Berth  Amarioa.  Herbertioa. 

Descriptive  Geographies  from  Oricinal  Sources.     Nortli  America.     Selected  by 

F.  D.   HerbertsoD,   n.A.     Edited  with   Introduction  by  A.  J.  BerbertBon,  ph.d. 

London:  A.  &  C.  BJoch,  1901.    Size  7  x  H.  pp.  xixri.  and  252.    lUuitralioH: 

Price  2s.  Pre»e«(«J  >iy  Um  Author. 
One  of  a  series  in  course  of  preparation,  which  Ehnald  prove  of  much  value  from 
an  educational  point  of  view.  It  alma  at  providing  the  student  with  the  personal 
descriptive  element  in  regard  to  distant  oountrlea.  which  is  not  to  be  found  in  ordinary 
4ex(-baolrs,  but  U  essontial  to  a  real  grasp  of  tbe  cliaracteristio  features  of  the  reginna 
studied.  Tbe  vast  msaa  of  modern  literature  makes  it  impossible  for  the  teaolier  or 
pupil  to  draw  at  fltet  hitod-from  the  actual  acoounta  of  travellers,  but  the  neofHHJ' 
material  is  here  supplitxl  by  a  judicious  aeleclion  of  pasaages  of  most  value  fur  parposas 
of  description,  reinforced  by  illaatratioua  of  typical  leatures.  Tbe  main  ontliues  of  the 
geography  are  summed  up  in  an  introduction  to  eaob  volame. 
United  SUtat.  B.  Ameriam  U.S.  33  (ISill):  .'W1-3D1.  WUim. 

Topographic  Forms  of  the  Dnited  States.     By  Herbert  M.  Wilson. 
Shows  how  the  various  topographic  forms  are  illustrated  in  tbe  maps  of  the  U.S. 
'  Oeological  Survey. 
Vnitad  BiatM— Bonndaries.  Howe. 

Vtrrh.  SUbtnlea  Internal.  G.  Kongnna,  1899,  8  (1901)  :  691-703. 
Bonndaries  of  the  United  States.     By  Prof.  John  Bassutt  Moore. 
I   ITnltAd  Sutea— Colorado.     Lu  Q..  J9.S.0.  i'lrii  4  (I9<il):  339-351.  DaTii. 

Lea  Enaeignements  du  Grand  Canyon  da  Colorado.  Par  W.  M.  Davis.  WUIt 
mnUratioM. 

Professor  Davis's  deductions   reapeeting  the  geological   history  of  the  Colorado 
-oaSon  were  aummikrizud  iu  the  Journal  lot  December  (p.  (i21). 

ITnitM  Btatei—Ethnology.  FomU. 

Seventeenth  Annual  Report  of  the  Bnrean  of  American  Ethnolo^  to  the  georetary 
of  the  Smithaouian  lustitution.     1895-90.     By  J.  W.  Powell,  DIreotor.    Part  2. 
Washington,  1898,    Size  11}  X  8,  pp.  475-752.    Map*  und  llluilTaliime.    Frtieated 
^  Ike  Aureau  of  AmtTiean  Ethnology. 
Contains  a  description  (nlth  map)  of  the  Navaho  Indians  of  Arizona  and  New 
Uexioo,  their  cuuntrj  and  housea.  by  Cwmoa  Mindeleff;  and  a  full  aeoonnt  of  the 
Arizon*  A  rohleological  Kxpeditiou  of  1895,  by  J.  W,  Fewkes. 

Oaittd  BtktH— fleologioal  Bnrray,  .  I 

Twentieth  Annual  Report  of  the  United  Stales  Geological  Survey  to  the  Sooretaj-y 
of  the  Interior,  1898-1899.  In  Seven  Paris,  Part  ii.  General  Geology  and 
Paleontology  (pp.  951).  Part  iii.  Precious  Metal  Mining  Dialricts  (pp.  591!). 
Part  It.  Hydrography  (pp.  WM).  Part  v.  Forest  Reserves  (pp.  498).  Maps 
in  separate  case.  Washmgtoo,  1900.  Sile  11]  x  8.  ifajM  and  Plaiet,  Pre- 
•snWbfflA'!  U.H.  Ofologi'.-al  Surteij. 
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United  States— Missoari  Biver.  Owea. 

Verh,  SieberUen  Iniernat.  G.  Kongressea,  181)9,  2  (1901),  686-G90. 
The  Blufifs  of  the  Missouri  River.     By  Miss  Luella  Agnes  Oweu. 

United  States— Ohio.  Science  14  (1901) :  775-776.  Tight. 

Preglacial  Drainage  in  South- Weetem  Ohio.    By  W.  G.  Tight. 

The  writer  supports  the  deductions  lately  made  by  Mr.  Fowke  as  against  the 
criticisms  of  Prof.  A.  M.  Miller. 

United  SUtes— Popolation.    B.  American  G.S,  88  (1901)  :  348-349.  Gannett. 

The  Population  of  the  United  States  by  Sex,  Nativity,  and  Race.  By  Henry 
Gannett. 

United  States— Texas.  Science  14  (1901) :  326-328.  HiU. 

The  CkMSt  Prairie  of  Texas.    By  R.  T.  Hill. 

The  writer's  observations  lead  him  to  believe  that  between  the  Trinity  and  Colorado 
rivers  the  Texas  plain  is  rising. 

United  Stetes— Washington.    Ann.  Hydrographie  29  (1901) :  483-502.  

Die  Puget-Sund-H'afen. 

CENTRAL  AHD  SOUTH  AKBRIGA. 

Argentine  Bepnblic.     B.  D^mograph.  Argentin  2  (1901)  :  45-68.  Oarrasoo. 

C&loulo  de  la  poblacion  probable  de  la  Repiiblica  ul  cntrar  al  siglo  XX.  Por  G. 
Oarrasco. 

The  total  population  on  December  31, 1900.  is  estimated  at  4,794,149. 

Argentine  Bepnblic.  B.S.G.  Italiana  2  (1901) :  99.1-997.  Gelodi. 

Salla  colonizzazione  della  Repubblica  Argentina.  Da  uua  lettera  dell*  In<;. 
£.  C.  Gelodi  al  socio  dott.  A.  Baldacci. 

Argentine  Bepnblic.  HanthaL 

Publioaciones  de  la  Universidad  de  La  Plata.  Contribuciones  al  Conocimiento 
de  la  Geologia  de  la  Provincia  de  Buenos  Aires.  I.  Excursion  6.  la  Sierra  de  la 
Yentana.  II.  Apnntes  Geoldgicos  de  las  Sierras  de  Olavarria.  Por  Rodolfo 
Hauthal.  No.  1— Julio  1901.  La  Plata,  1901.  Size  10^  x  7,  pp.  30.  Map  and 
lUuetrationB,  Pretented  by  the  Facultud  de  Ciencias  Fisico-Matematicas  de  la 
Univer$idad  de  La  Plata. 

Argentine  Bepnblic. 

Ministerio  de  Agriculture.  Memoria  presentada  al  Honorabh.'  Congreso,  Eoero 
de  1899 — Octnbre  de  1900.  Buenos  Aires.  1900.  Size  10^  X  7^,  pp.  cxxxii.  and 
670.    Diagrams.    Praented  by  Dr.  F.  P.  Moreno. 

Argentine  Bepnblic — ArchsBology.  Qniroga. 

Adan  Quiroga.  La  Cruz  en  America  (Arqucologia  Argentina)  Con  un  prulogo 
de  Samuel  A.  Lafone  Quevedo.  Buenoe  Aires,  1901.  Size  9^  x  6^,  pp.  xxiv.  and 
280.    llluUraiiont. 

BraiU.  Export  2S  (1901) :  621-623.  

Die  S&o-Paulo-Ribeira-Bahn.     With  Sketch-map. 

BraciL  Moupement  G.  18  (1901) :  427-430.  

L'exploitation  du  bant  Guapore.     With  Map. 
A  Belgian  commercial  company  has  obtained  a  concession  on  the  right  banks  of 
the  Guapore  and  Mamore,  and  is  studying  the  question  of  the  opening  of  a  route  via 
the  Paraguay. 

Eenador— La  Plata  Island.  Dorsey. 

ArohaBological  Investigations  on  the  Island  of  La  Plata,  Ecuador.  By  George  A. 
Dorsey.  (Field  Golumbian  Museum.  Publication  56.  Anthropological  Series,  vol. 
ii.,  No  5.)    Chicago,  1901.    Size  10  x  6},  pp.  245-280.    Mapt  and  lUuilrations. 

enatemala.  Globue  80  (1901) :  281-284.  Bnhle. 

Das  Deutsohtum  in  Guatemala.    Von  Heinz  Buhk*. 

Haiti  Petermanne  M.  47  (1901) :  193-199.  Tippenhaner. 

Beitriigc  zur  Geologic  Hai'tis.  Yon  L.  Gentil  Tippenhauor.  VI.  Dos  Lignitlager 
von  Ma'issade  und  der  Aufstieg  zum  Zentral plateau  von  Gonaives  und  von  Norden 
aus.      With  Map  and  Plate. 
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MayUm  Strait.  VordmiilijSld. 

Vtrk.  SiAenUn  Iniernat.  G.  Kangreaeiy  1899.  2  (1901) :  303-806. 

Die  Landaobaftsformen  der  Maffellao-Lander  mit  besonderer  Biloksiobt  auf  die 
glacialen  Bildongen.    Yon  Dr.  Otto  Nordenalgdld. 

Hlflaragiia.  Barif. 

Hydrompby  of  Nicaragua.    By  Artbur  P.  DaTis.-Twentietb  Annual  Beport  of 
tbe  U.S.  Geological  Survey,  1808-99.    Part  iy.    Pp.  563-637.    Map  and  PUUe$, 

Includes  an  iuTeatigation  into  tbe  sbip-transit  problem,  and  report  on  tbe  work  of 
tbe  Nicaragua  Canal  Commiarion  of  1898. 

Paragnay.  Graham. 

A  Yaniihed  Arcadia,  being  some  account  of  tbe  Jesuits  in  Paraguay,  1607  to  1707. 
By  B.  B.  Cnnninghame  Grabam.  London:  William  Heinemann,  1901.  Size 
9x6,  pp.  zyi.  and  294.    Map.    Price  9«. 

Pern.  SaSake. 

Descripcion  del  Peru.  Por  Tadeo  Haenke.  Lima,  1901.  Size  9}  x  6},  pp.  xiy. 
and  320.    Portrait. 

Pern.  Moreno. 

Peril.  Lcui  Irrigaoiones  de  la  Costa.  Estudio  .  .  .  por  Federioo  Moreno.  Lima, 
1900.    Size  8x6,  pp.  226. 

Pom.  Portillo. 

Las  MontaSas  de  Ayacucbo  y  los  rios  Apurimac,  Mantaro,  Koe,  Perene\  Tambo  y 
alto  Ucayali.  Por  el  i'oronel  D.  Pedro  Portillo.  Lima,  1901.  Size  11  X  7},  pp. 
8  and  136.    Maps  and  lUustratiom. 

Porn.  Bala. 

Bepiiblica  del  Peru.  Ministerio  del  Fomento.  Apuntes  de  Viaje  del  B.  P.  Fr. 
Gabriel  Sala.  Exploracion  de  los  Rios  Picbis,  Pachitea  y  alto  Ucayali  y  de  la 
region  del  Gran  Pajonal.  Lima,  1897.  Size  9x6}.  pp.  viii.  and  196.  Map  and 
Itttutratiojii. 

Venoznola  and  British  Guiana.  Bakor. 

Verh.  SiebenUii  Intemat  G.  Kongresses,  1899,  2  (1901) :  704-706. 

Geographical  Results  of  tbe  Venezuela-British  Guiana  Boundary  Dispute.  By 
Marcus  Baker. 

AUSTRALASIA  AVD  PACIVIO  ISLAHBS. 

Australia.  Verh,  Gt$.  Erdk,  Berlin  88  (1901) :  405-421.  WiodomanB. 

Bterr  Dr.  Max  Wiedemann,  Ergebnisse  einer  wirtschaftgeograpbiscben  Studien* 
reise  nach  Australien. 

Anstralia.  Wraggo. 

Suggestions  for  tbe  Establishment  of  a  Federal  Weather  Bureau  for  tbe  O>mmon- 
wealtb  of  Australia.    By  Clement  L.  Wragge.    [1  Sheet.]     Size  \^  x  8}. 

Autralia— Aneiont  Wreck.  Thoauoa. 

B,a.8,  Australasia  (  Victoria)  19  (1901) :  83-84. 

Notes  re  tbe  Supposed  Ancient  Wreck  near  Warmambool.  By  Captain  Wm.  C. 
Thomson. 

Old  Spanish  and  Dutch  coins  of  dates  1717  and  1792  haye  been  found  near  the 
scene  of  the  wreck,  of  the  history  of  which  nothing  is  known. 

Anitxalia — Capital.  -^- 

New  South  Wales.  Report  of  the  Commissioner  on  Sites  for  the  Seat  of  Goyem- 
ment  of  tbe  O)mmonwealth.    Sydney,  1900.    Size  13  x  8},  pp.  yi.  and  96.    Map. 

This  was  noticed  in  the  Journal  for  Noyember  last  (p.  538). 

Australia— OapiUl.     B.G.S.  Australana  ( Victoria)  19  (1901)  :  30-38.  Oippt. 

Lake  George  (New  South  Wales)  as  a  Site  for  tbe  Federal  Capital  of  Australia. 
By  P.  B.  Gipps. 

Australia— Water  Supply.  MeKinn^. 

/.  and  I\R.8.  New  South  Wales  34(1900):  233-255. 
Intercolonial  Water  Rights   as  affected  by  Federation.      By  H.  (1.  McKinney. 
Wiih  Map, 
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SMt«rn  Paeiilo.  Pillanilwr. 

The  Log  of  an  Island  Wanderer.  Notes  of  Travel  in  the  Eastern  Pacific.  By 
Edwin  Pallander.  London:  C.  Arthur  Pearson,  1901.  Size  8x5},  pp.  320. 
IUu8tr(Ui(m».    Price  6s.    Presented  by  the  Publisher. 

A  popular  account  of  visits  to  Barotonga,  Tahiti,  the  Marquesas,  and  other  lands  ot 
the  Eastern  Pacific. 

Paeifio— Homenclatnre.  Luiclian. 

Verh.  SiiberUen  Intemat,  O.  Kongressee,  1899,  2  (1901) :  393-396. 
Vorschlftge  zur  geographisohen  Nomenklatur  der  Sudsee.    Yon  Prof.  Dr.  F.  Ton 
Luschaa. 

aiiMiiiland— Brisbane  Biyer.    P.  J.  CivU  Engineers  145  (1901) :  334-339.       Williams. 

On  8ome  Effeoto  of  Land  Floods  in  a  Tidal  Biver.  By  C.  J.  B.  Williams.  With 
Plate. 

•oath  Australia— Vorthem  Territory.  Parsons  and  HoltM. 

The  Northern  Territory  of  South  Australia,  a  hrief  historical  account :  pastoral  and 
mineral  resources.  By  the  Hon.  J.  Langdon  Parsons.  The  Capabilities  of  the 
Northern  Territory  for  Tropical  Agriculture.  By  Maurice  W.  Holtze.  (Papers 
read  before  tiie  Boyal  Geographical  Society  of  Australia,  South  Australian  Branch.) 
Adelaide,  1901.  Sise  8}  x  5|,  pp.  28.  Map  and  Illustrations.  Presented  6y  the 
Boyal  Oeographieal  Society  of  AukraUa^  South  AuHralian  Branch, 

See  note,  ante,  p.  378. 

POLAB  BBOI0N8. 

Antaretie— Auroras.        del  et  Terre  82  (1901) :  79-91, 1 13-123.  ArgtowikL 

Sur  les  variations  p^riodiqnes  des  aurores  australes  obsery^es  k  bord  de  la 
*•  Belgica."    Par  H.  Ar9towski.     WUh  Diagrams. 

Antarotie— Belgian  Expedition.  Ar9towski  and  Tlioiil«t. 

Exp^ition  Antarctique  Beige.  B^snltats  du  Voyage  du  S.Y.  Belgica  en  1897- 
1898-1899  sous  le  commandement  de  A.  de  GerJacho  de  Gk>mery.  Bapports 
Scientifiques  publics  aux  frais  du  Gouyernment  Beige,  sous  la  directioo  de  la 
Commission  de  la  Belgica.  Oc^anograpbie.  Bapport  sur  les  densit^s  de  I'eau  de 
mer  observdes  k  bord  de  la  Belgica.  Par  H.  Ar<;tow8ki  et  J.  Thoulet  Anyers : 
J.  E.  Buschmann,  1901.  Size  13  x  11,  pp.  24.  Map  and  Illustrations.  Presented 
by  M.  J.  ThouUt. 

This  is  the  first  part  receiyed  by  the  Society  of  the  scientific  results  of  the  yoyage 
of  the  Belgica,    The  style  of  the  publication  is  all  that  could  bo  desired. 

Antaretie— CFexman  Expedition.  Br  jgalakL 

Verh.  Ges.  Erdk,  Berlin  28  (1901):  361-363. 
Die  Deutsche  Sudpolar-Expedition.    Von  Prof.  Dr.  Erich  y.  Drygalski. 

Antarctio— loe.  Iriokwr. 

Verh,  Siebenten  Intemat,  Q.  Kongresses,  1899,  2  (1901) :  348-353. 

Das  Treibeis  der  antarktischen  Meere.    Yon  Dr.  Earl  Fricker. 

Antaretie— Boottish  Expedition.  Bmee. 

The  Scottish  National  Antarctic  Expedition.  By  W.  S.  Bruce.  Bead  at  the 
British  Association  Meeting,  Glasgow,  18th  September,  1901.  Size  11  x  9},  pp. 
10.    Map.    (See  also  ScotUsh  O,  Mag,  17  (1901) :  561-569.) 

Aretie.  Blttmer. 

Das  Nord-Polarmeer.  Nach  Tagebiichem  und  Aufnahmen  wahrend  der  Beise  mit 
Sr.  Maj.  Schiff  **CHga."  Von  B.  Dittmer.  Herausgegeben  vom  Deutschen 
Seefischerei-Verein.  Hannoyer  und  Leipzig :  Uahn'sche  Buchhandlung,  1901. 
Size  9}  X  6},  pp.  xyi.  and  362.    Map  and  Illuetralions.    Price  6s. 

Aretie— Andrie*!  Expedition.  G2o6iis  80  (1901) :  144-145.  Voigt. 

Wann  erfolgte  der  Untergang  der  Andr^eschen  Polarexpcdition  ?  Von  Dr.  Eric 
Voigt. 

The  writer  thinks  that,  weighed  down  by  the  ice  which  accumulated  during  a  fiye- 
days'  snowstorm,  the  balloon  stranded  between  July  16  and  20,  1897,  between 
Spitsbergen  and  Franz  Josef  Land. 

Azotio — Currents.  Bxyaat. 

Verh.  Siebenten  Intemat.  O.  Kongresses,  1899,  2  (1901):  663-667. 
Drift  Casks  to  determine  Arctic  Currents.    By  Henry  G.  Bryant 
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Aietio— lea.    Verh.  Siebenten  IrUemat.  G.  Kongrei$e$,  1899,  2  (1901) :  343-347.    Oard«. 
Die  Yerbreituog  des  Treibeisee  in  den  arktitohen  Meeren,  naoh  den  Arbeiten  dea 
IHlnisoben  Meteorologisohen  Instituts.    Yon  T.  V.  Garde. 

Arotie — Mttaorology.  

Meteorological  and  Hydrological  Observations,  Bommer  of  1898,  by  the  Expedition 
of  Colonel  Yilkitzky  to  the  Arctic  Ocean.  PabliBhed  by  the  Ghief  Hydrographio 
Department    [In  Bnssian.]    St.  Petersburg,  1900.    Size  11x9,  pp.  vi.,  38,  and  4. 

Ditto,  Ditto  for  summer  of  1899.     Size  11  X  9,  pp.  yiii.  and  58.     Map. 

Aretio — ^Vanien's  Expedition.  Oora. 

Co9mo8  12  (1894-96)  :  212-224,  367-375  ;  13  (1901) :  70-91. 

La  Spedizione  Artioa  di  Fridtjof  Xansen  (1893-96).  Notizie  e  riflessi  di  Guide 
Oora.     With  Map, 

Aretio — Vorwegian  Expedition.  Mdhn. 

Verh.  Siehenten  IrUemat.  G.  Kongre$8et,  ]8<.)9,  2  (1901)  :  668-670. 

Ergebnisse  der  metenrologischen  Beobachtungeu  der  Norwe^iscben  Polar-Expedi- 
tion mit  der  **  Fram  "  1893-1896.    Von  Prof.  Dr.  H.  Mohn. 

Oreexiland.  Steenstmp 

Beretning  om  en  XJDders^gelsesrejse  til  0en  Disco  Sommeren  1898.  Af  K.  J.  V. 
Steenstrup. — Meddelelser  om  Gronland,  ud/i^ivne  af  ComruissioDen  for  Ledelsen  af 
(1e  geolojoske  og  geo^raphiske  Under^o^olBer  i  Gr0nland.  2("''  Uefte,  pp.  251- 
321.  Kjobenhavn  :  C.  A.  Reitzel,  11>01.  Ma^ts  and  Plates.  Also  separate  copy^ 
presented  by  the  Author. 

This  is  noticed  in  the  Monthly  Kecord  (p.  379). 

PoUr  flora.  Die  Natur  50  (1901) :  510-512.  Holm. 

Die  Flora  der  "  ewigen  Schnee-  und  Eis-  Region.*'     Von  Herm.  Holm. 

Spitzborgen — Glaciers.  Oeor. 

Verh.  Siebenten  Internat.  G.  Kongresses,  1899,  2  (1901):  209-302. 

Die  Gletscher  von  Spitzbergen.    Von  Prof.  Gerard  de  Geer. 

KATHSMATICAL   GSOGBAPHT. 

Cartography.  B.S.Bretonne  G.  19(1901):  77-89.  OliTier. 

La  Cartographie  en  1900.     Par  Edouard  Olivier. 

Cartography.  FraisL 

Verh.  Siebenten  Internat.  G.  Kongresses,  1899,  2  (1901)  :  113-119. 
La  Nouvelle  Cartographie  Horaire.     Par  le  Prof.  Henri  Frassi. 

Cartography.  Oberhnmmor. 

Verh.  Siebenten  Internat.  G.  Kongresses,  1899,  2  (1901):  85-98. 
Ueber  Hochgebirgs-Karten.     Von  Prof.  Dr.  Eugen  Oberhummer. 

Cartography.     Verh.  Siebenten  Internat.  G.  Kongresses,  1899,  2  (1901)  :  65-71.      Penek. 

Ueber  die  Herstellung  einer  Erdkarte  im  Maassstab  1  :  1,000,000.  Von  Prof.  Dr. 
Albreoht  Penck. 

Cartography— Methods.  Clapardde. 

Verh.  Siebenten  Internat.  G.  Kongresses,  1899,  2  (1901):  941-945. 
Un  nouveau  Precede  de  Construction  des  Reliefs,  employe'  par  Mr.  C.  Perron, 
cartographe  &  Geneve.     Communicaiiun  du  Arthur  de  Clapardde. 

Oeodoiy.         Verh.  Siebenten  Internat.  G.  Kongresses,  1899,  2  (1901)  :  27-31.  Fnss. 

Tafel  zur  Berechnung  der  Hohe  und  des  Azimuts  der  Gestirne.^  Von  V.  von 
Fuss. 

Oeodety.         Verh.  Siebenten  Internat.  G.  Kongrestes,  1899,  2  (1901):  5-15.        Helmert. 

Nenere  Fortschrilte  in  der  Erkenutoits  der  mathematischen  Erdgeatalt.  Von  Prof 
Dr.  F.  R.  Helmert. 

Geodesy.       Verh.  Sifflenten  Internat.  G.  Kongressety  1899,  2  (1901)  :  16-17.     Shokalsky. 

Bur  les  Observations  du  Pend  ule  U  seconde  en  Russie.     Par  J.  de  Sehokalaky. 
Ooographioal  Distances.  Cleeve. 

Verh.  Siebenten  Internat.  G.  KougrtBses,  1899,  2  (11)01) :  1).")4-1)64. 

A  System  of  Comparing  (Geographical  Distances.     By  Mpior  Frcdk.  J.  i?.  Cleeve. 
WUh  Maps. 
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Latitude  VarUtioii.  Albreeht 

Verh.  Siebenten  hUeniat.  O,  Kongresies,  1S!>9,  2  (1901)  :  18-26. 
Die  Veranderiichkeit  der  geographischen  Breiten.    Von  Prof.  Dr.  Th.  Albreoht. 

Map  Pn^eotioni.  Stromeyer. 

Verh.  SUbenten  Intemat.  O.  Kongretses,  1899,  2  (1901) :  99-109. 
Sarfaoe  Equivalent  Projectioos.    By  C.  E.  Stromeyer.     With  Plate. 

Marine  Surveys.  

Annali  Idrograflci.    Raccolta  di  DocumcDtl  e  Xotizio  oirca  V  Idro^i^fii  e  la  Navi- 
gazioiie.     Pubblicati  per  cnra  dell*  Istituto  Idrografico  della  B.  Marina.    Volame 
2^  Anno  1901.    Genova.  1901.    Size  llj  x  8,  pp.  130.     Charts  and  PlaUt,    Pre- 
ienUd  by  the  R.  Istituto  Jdrografioo^  Grtnoa. 
CJontaina  reports  on  marine  surveys  executed  by  Italian  vessels  in  varioos  parts  of 

the  world. 

Movement  of  the  Pole.      Q.  Tidshri/t  16  (1901-1902) :  121-124.  Bng«ll. 

Den  terrestriske  Nordpols  Variation.    Af  Dr.  M.  C.  Kngell. 

Surveying  loitniment.  Sehrader. 

Verh.  Siebenten  Internal.  Q.  KongreeseSy  18l>9,  2  (1901):  110-112. 

Le  Tacb^ognmphe.    Par  M.  Franz  Scbrader.     With  Diagram. 

Time  and  Aiimntli.         Ann.  HydrographieStQ  (l^Ol):  o\l-h\^,  Behrmder. 

Die  Bestimmung  von  Ortszeit  und  Azimut  aus  ^leichen  Sonnenhohen.  Von  Dr. 
V.  Sehrader. 

On  a  shortened  method  rendered  possible  by  tlie  use  of  new  tables  given  in  the 
NautiBche  Jahrbuch  for  1908. 

PET8I0AL  AND  BIOLOGICAL  GZOGBAPET. 

Aconitte  Phenomena.    SiU.  A.  W.  Munchen  Journal  (1901) :  211-263.  Gtintlittr. 

Akustisch-Geographische  Probleme.    Von  Siegmund  Giinther. 

In  this  second  instalment  of  his  study  of  natural  acoustic  phenomena  (cf.  Journal^ 
vol.  xviii.  p.  114),  the  author  discusses  fully,  first  the  musical  notes  given  forth  by 
valleys,  woods,  ro<'ks,  etc.,  and  secondly,  simple  detonations,  such  as  those  associated 
with  earthquakes. 

Arid  Begions.  Hilgard. 

Verh.  Siebenten  Internat  O.  Kongreuee,  18tl9,  2  (1901)  :  555-561. 

Characteristics  of  Soils  in  the  Arid  Begions.    By  V..  W.  Hil<j:ard. 

Cosmogony.  Petermanns  M.  47  (1901)  :  217-225.  BatMl. 

Die  Kant-Laplacesohe  Hypothese  und  die  Geographic.  Von  Prof.  Dr.  Friedrich 
Batzel. 

The  writer  considers  that  the  Kant-Laplace,  or  more  correctly  the  Laplace, 
hypothesis  cannot  be  considered  the  sole  pcsaible  explanation  of  existing  conditions 
from  the  point  of  view  of  geography. 

Cosmography.  P.R.  Irifh  A.  6(1901) :  457-464.  Close. 

Bemarks  on  a  Gosmogrnphical  Tractate  in  the  Irish  Language  in  the  Library 
of  the  Boyal  Irish  Aciuiemy.    By  Bev.  Maxwell  H.  Close. 

The  existing  manuscript  is  in  great  part  an  Irish  version  of  a  work  by  Messahalah, 
a  Jew  of  Alexandria  (eighth  century). 

Dnst-rain.  Sittb.  A.  W.  Berlin  (1901) :  612-613.  Klein. 

Besultate  der  Untersnchunj^  der  Proben  des  am  10.  bez.  11.  Marz  1901  in  Italien, 

Osterreich  nnd  Deutdohland  gefallenen  Staubre<^ens.    Von  C.  Klein. 

Geology — Laterite.  Leas. 

Verh,  Siebenten  Internal.  Q.  Kongreifes,  1899,  2  (1901):  241-245. 

Zur  Lateritfrage.    Von  Prof.  Dr.  Oskar  Lenz. 

Ckology  and  Paleontology.  ZitteL 

History  of  Geology  and  Palasontology  to  the  end  of  the  Nineteeoth  C-entury.  By 
Karl  Alfred  von  Zittel.  Tmnslated  by  Maria  M.  Ogilvie-Gordon.  London: 
Walter  Scott,  1901.  Size  7}  X  5,  pp.  xiv.  and  562.  PortraiU.  Price  6<.  Presented 
by  the  Publisher. 

The  origioal  work  was  broup:ht  out  in  Germany  in  1899,  having  been  first  entroeted 
by  the  Bavarian  Academy  of  Sciences  to  Julius  Ewald  of  lierlin,  and  after  his  death  to 


6E00BAPHJCAL  LITERATURE  OF  THE  MONTH.  407 

the  present  author.  It  has  beon  sli^'htly  abridged  in  the  translation,  but  supplies  a 
Qsefal  sketch  of  the  pro^rera  of  <reologieal  science  from  its  first  beginnings  onwards,  not 
only  in  Germany,  but  in  other  countries  also. 

Geomorpbology.  Bavii. 

Verh.  8i^)enten  Internat,  G.  Kongre*ie».  1899,  2  (1901):  221-2S1. 

The  Geographical  Cycle.     By  Prof.  W.  M.  Davis. 

Geomorpholo^y.  Lappftrmt. 

Verh.  Siehenten  IntemaL  O.  Kongrente$,  1899,  2  (1901):  213-220. 

La  Question  des  P^n^plaines  enyisa^:ee  k  la  lumi^re  des  faits  g^obgiques.  Par  M. 
A.  de  Lapparent. 

Olmeiers.  VimtMrwaldsr  and  Mnret. 

Commission  Internationale  des  Glaciers.  I^es  variations  p^riodiques  des  Glaciers. 
Sixi^me  Rapport.  1900,  redigc  par  le  Dr.  Finsterwalder  et  £.  Muret.  (Eztrait  des 
Archivei  des  Seieneeg  phynquea  et  iMtureUes,  t.  xii.,  1901.)  Geneve :  Georg  &  Gie, 
1901.     Size  9x6,  pp.  28. 

lee  Caves.  Monthly  Weather  Bev.  29  (1901) :  366-371.  Kimball. 

Ice  Gaves  and  Frozen  WelU  as  Meteorological  Phenomena.  Also  separate  copy, 
presented  by  the  Author. 

This  was  noticed  in  February  in  the  Monthly  Record. 

Xaimnologj.  HalbfiuM. 

Verh,  Siehenten  Intemat.  O.  Kongresses,  1899,  2  (1901)  :  246-251. 

Systematische  Internationale  Seenforschung.    Yon  Dr.  W.  Halbfass. 

X.imnology.  La  O.,  B.8.G.  Paris  4  (1901) :  108-119, 172-189.  Babot. 

Revue  de  T.imnologie,  190()-1'.n)1.  Par  Charles  Rabot.  Also  separate  eopy^ 
presented  by  the  Author, 

Xomnology — Beiehes.  forel 

Verh,  Siehenten  InUrnat.  G.  Kongresses,  1899,  2  (1901)  :  255-258. 

Les  Seiches  des  Lacs.    Par  le  Prof.  Dr.  A.  Forel. 

Hetsorology— Methods.  Wrangall. 

Verh,  Siehenten  Intemat.  G.  Kongresses,  1899,  2  (1901)  :  367-369. 

Methode  zur  boquemeren  Messung  von  Serial-Temperaturen.  Von  F.  Baron  von 
Wrangell. 

^eaaographT-Baltie  Sea.  WeatpbaL 

Verh,  Siehenten  Intemat,  G.  Kongresses,  1899,  2  (1901):  53-64. 

Das  Mittelwasser  der  Ostsee.    Von  Prof.  Dr.  A.  Westphal.     With  Diagrams. 

Odsaaography — Deposits.  Thoultt. 

Verh.  Si^nUn  Intemat.  G.  Kongresset,  1899,  2  (1901) :  354-364. 

Classification  des  Fonds  sous-roarips  et  conside'rations  relatives  k  la  oonstmction 
d'uiie  carte  litliologique  des  cotes  de  France.    Par  le  Prof.  J.  Thoulet. 

Oeaanography — Vomenelatnre.  KrUmmeV 

Verh.  Siehenten  Intemat,  G.  Kongreises,  1899.  2  (1901)  :  379-386. 

Die  Einf iihrang  einer  einheitlichen  Xomenklatur  fiir  das  Bodenrelief  der  Oceane. 
Yon  Prof.  Dr.  O.  Kriimmel. 

Oesaaographj— Nomenelatnre.  XUL 

Verh,  Siehenten  Intemat.  G,  Kongresses,  1899,  2  (1901) :  387-392. 

On  the  Introduction  of  a  Systematic  International  Terminology  and  Nemenclatore 
for  the  forms  of  Sub-Oceanic  Relief.    By  Dr.  Hugh  Robert  Mill. 

Oesanography— Pola  Expedition.  Vattarer. 

Verh.  Siehenten  Intemat.  G.  Kongresses,  1899,  2  (1901):  326-333. 

Ueber  chemisch-geologische  Arbeiten  der  *'  Pola  "  Expeditionen.  Yon  Prof.  Dr.  K. 
Nutterer. 

Ossanography— Tides.  BSrgen. 

Verh.  Siehenten  Intemat.  G.  Kongresses,  1899,  2  (1901):  182-147. 

Ueber  den  gegenwartigen  Stand  der  Gezeitenforschuog  und  die  Nothwendigkeit 
ihrer  Ausdehnuog  auf  den  freien  Ocean.    Prof.  Dr.  C.  Borgen. 

Phyto-gsograpby.  Dmda. 

Verh.  Siehenten  Intemat,  G.  Kongretses,  1899,  2  (1901) :  439-441. 

Ueber  die  Ausbildung  der  i  flaozengeographischen  Kartographie.  Von  Prof.  Dr. 
Oscar  Drude. 
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Pbyto-geogrApbj.  Warburg. 

Verh,  Siebewlen  InUmat.  G.  KongreMet,  1899,  2  (1901)  :  442-^8. 

EinfUhmog  einer  gleiohmiUsigeii  Nomenklatar  in  der  PflaDzeDgeograpbie.  Yon 
Prof.  Dr.  O.  Warburg. 

BiTeri.  P.I.  CivU  Engineer  146  (1901) :  216-222.  Eaarson. 

A  Comparison  of  tbe  Flow  of  Water  in  a  River  with  that  in  a  Small-Scale  Model 
of  the  River.    By  T.  A.  Hearson. 

Tarrettrial  Magnettim.  Tillo. 

Verh.  SieberUen  Intemat.  O.  Kongre-u,  1899,  2  (1901) :  129-181. 

Sur  la  Relation  qui  existe  entro  la  Repartition  dee  KMments  magn^tiques  et  la 
Distribution  g^n^le  des  Mors  et  de  la  Tempe'rataro  moyenue  k  la  surfuoe  du  Globe. 
Par  Lieutenant-General  Dr.  A.  de  Tillo. 

Tidal  FhenomMia.  B.  American  G.8, 88  (1901) :  318-324.  Brownlia. 

Tbe  Solution  of  the  Problem  of  tbe  Tidal  Bore.     By  Alexander  Brownlie. 
The  writer  puts  forward  a  theory  based  on  his  observationd  on  the  bore  of  the 
Petitoodiao,  New  Brunswick. 

AHTHBOPOOEOOSAPHT  AHD  HISTORICAL  OSOORAPET. 

AnflUnt  Oeographj— Ptolemy.  MiUler. 

Glaudii  Ptolemei  Geographia  e  oodicibas  recojiroovit,  prolep^omenis,  annotatione, 
indicibus,  tabulis  instruzit  (  arolus  Miillerus.  Volumiiiis  primi  pars  secunda. 
Patis:  A.  Firmin-Didot,  1901.     Size  lOJ  x  7J,  pp.  571-1023. 

Glaudii  Ptolemsi  Geosrraphia.  Tabulie  xxxvi.  a  Carole  MuUero  instructs.  Paris  : 
Firmin-Didot,  1901.     Size  15^  x  12. 

Students  of  ancient  geography  will  welcome  the  appearance  of  a  second  part  of 
MiilWs  Ptolemy,  the  first  of  which  was  it-sued  so  far  back  as  1883.  The  work  has 
been  taken  up,  since  the  original  editor's  death,  by  Dr.  C.  T.  Fischer,  but  the  greater 
part  of  the  notes  in  the  present  part  are  still  by  Miiller.  It  embraces  books  4  and  5 
of  the  geography,  dealing  with  Africa  and  Western  Asia.  The  atlus  gives  a  usefal 
oomparative  view  of-  Ptolemy's  geography  of  the  various  countries  side  by  side  witb 
the  modern  maps. 

Antbropogeograpby.  MeltMii. 

Verh.  Sithenten  Internal.  G.  Kongressef,  18yi>,  2  (lllOl)  :  483-497. 

Die  versohiedene  Weise  des  Uebergangs  vom  Xomadenleben  zur  festen  Si(>(1elunv; 
bei  Kelten,  Germanen  und  Slaven.   Von  Prof.  Dr.  Auguste  Meitzen.    With  PUite«. 

Commeroial  Geography.  Adams 

A  Text-Book  of  Comroercial  Geojrraphy.     By  Cyrus  C.  Adams.     Xew  Y«»rk  :  D. 
Appleton  and  Co.,  1901.     Size  8  x  5^,  pp.  xvi.  and  500.     Maps  and  lllimtratione. 
Presented  by  Uie  Publishers. 
The  main  facts  and  principles  of  commercial  geography  are  here  clearly  put  forward, 
especial  prominence  being  given  to  the  commercial  relations  of  the  United  States,  ihe 
b<x)k  being    primtirily  intended  for   use   in  America.     C'onsid orations  of  space  have 
|>erhapt>  led  in  parts  to  too  great  compression,  and  the  treatment  of  African  ocmmerce  is 
hardly  adequate.     On  tbe  whole,  however,  the  facts  are  well  up  to  date. 

Commercial  Geography— Pearl  Fisheries.  Collet t  and  Donnan. 

/.  Ctyloii  Br.  B.  Asiatic  S.  16  (1901)  :    105-l;>7. 

Pearl  Oysters  and  Pearl  Fisheries.    By  O.  Col  let  t. 

Kemarks  upon  some  of  the  questions  referred  to  in  Mr.  Collott's  paper  on  **  Pearl 
Oysters  and  Pearl  Fisheries,"  by  Captain  J.  Donnan. 

Commercial  Geography— Tea.  MoEwan. 

Verh.  Siebtnten  Inlernat.  G.  Kongresses,  IStlU,  2  (r,»01)  :  44J»-456. 

The  Geographical  Distribution  of  the  Tea  Plant  in  Growth  and  of  its  product  in 
consumption.     By  John  McKwan.     With  Map. 

Economic  Geography.  Behbock. 

Verh.  miebenten  Ihttrnat.  G.  Kongresses,  1809,  2  (1901):  545-554. 

Der  wirthschaftliche  Worth  der  Subtropen  in  seiner  Abhangi-rkeit  von  der  Wasser- 
Ira^e.     Vcn  Prof.  Th.  Uehbock. 

Ethnology.  Vtrh.  Ges.  Erdk.  Berlin  28  (1901)  :  35^-359.  Boaa 

Die  Jesuji-Nordpacitische  Kspedition.     Von  Prof.  Dr.  Fr  inz  Buas. 
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Ethnology.    Verh,  SiebenUn  Iniernat,  Q.  KongreBtet,  1899,  2  (1901) :  G78-685.        Bou. 
The  Jesup  North  Pacific  Expedition.    By  Prof.  Dr.  Franz  Boas. 

Ethnology.     Verh,  SUhenten  Iniernat,  G,  Kongretui,  1899,  2  (1901) :  586-597.    Wilier. 
KasBen  nnd  Yolker.    Yon  Dr.  Ludwig  Wilser. 

Ethnology— Aryans.  Batsel. 

Verh.  SiebenUn  Intemat.  G,  Kongresses,  1899,  2  (1901) :  575-585. 
Der  Ursprnng  der  Arier  in  goographischcm  Lioht.     Yon  Prof.  Dr.  Fried  rich 
Batzel. 

Hiftorical— ChristUnity.     Sitzh.  A.W.  Berlin  (1901)  :  810-845.  Harnack. 

Yorstndio  zn  cinor  (Tcschichte  der  Yerbreitung  des  Christenthnms  in  den  ersten 
drei  Jahrhunderten.    Yon  Adolf  Haroack. 

Hittorioal— Early  Globe.  Estreieher. 

Tad.  Estreieher.  Globus  BLblioteki  Ja^nelloriskiejz  pocaztku w.  XYI.  (Kin  Erdglobns 
aus  dem  Anfange  des  XYI.  Jh.  in  der  Jagellonisohen  Bibliothek).  Yorgelegt  den 
15  Januar  1900.  (Bulletin  International  de  VAcademie  des  Sciences  do  Cracovie 
Mars  1900.)  Size  9x6,  pp.  96-105.  [Also  version  in  Polish,  pp.  18.]  mustror 
Hon,    Presented  by  the  Author. 

See  note  in  Journal  for  August,  1901  (vol.  xviii.  p.  220). 

Historical— Ophir.  Xeane. 

The  Gold  of  Ophir,  Whence  brought  and  by  Whom  ?    By  Professor  A.  H.  Keane. 
London  :  Edward  Stanford,  1901.     Size  8^  x  5},  pp.  xviii.  and  244.     Price  5«.  net. 
Presented  by  the  Publisher. 
A  review  of  this  appears  iu  the  present  number  (p.  3(31). 

Historical— Sea-mile.  Wagner. 

Verh.  Siebenten  LUernat.  G.  Kongresses,  1899,  2  (1901):  877-883. 

Die  Realitat  der  Existon/  dor  Kleiuen  Mittelmeer-Mcilo  auf  don  italicnischen 
Seekarten  des  Mittelaltors.    Yon  Prof.  Dr.  Hermann  Wagner. 

Hiftory  of  Geography.  Gttnther. 

Verh.  Siebenten  InUrnat.  G.  Kongresses,  1899,  2  (1901):  819-844. 

Der  Humanismus  in  seinem  Einfluss  auf  die  Entwickelung  der  Erdkunde.  Yon 
Prof.  Dr.  Siegmund  Giinther. 

Indnitries — ^Distribution.  Halle* 

Verh.  Siebenten  Intemat.  G.  Kongresses,  1899,  2  (1901) :  516-528. 

Die  Yertheilung  der  Industrie  auf  die  klimatischen  Zonen.  Yon  Prof.  Dr.  von 
Halle. 

Political  Geography.  Rev.  G.  49  (1901):  501-514.  Deiehamps 

La  France  et  TAngleterre  devant  I'lslam.    Par  Leon  Deschailips.     With  Map. 

Population  Maps.  Hettner. 

Verh.  Siebenten  Intemat.  G.  Kongresses,  1899,  2  (1901)  :  502-510. 

Ueber  bevolkerungsstatistische  Grundkarten.  Yon  Prof.  Dr.  Alfred  Hettner. 
Plate. 

BIOOBAPHY. 

Ghaiz.  Mem.  S.G.  Genive  40  (1901) :  73-84,  111-1 19.  Chair 

Notice  sur  les  Travaux  de  Paul  Ohaix.  Par  l^mile  Gha^x.  With  Portrait. 
Catalogue  des  principales  publications  de  Paul  Ghaix.    Par  Emilo  Ghaix. 

D'Albertis.  Riv.  G.  Italiana  8  (1901) :  628-632.  Moohi. 

Di  Luigi  Maria  D'Albertis  e  della  sua  opera  soientifica.  Genni  del  Dott.  Aldo- 
brandino  Mochi. 

Singsley.  J.  Africans.  (1901) :  1-16.  Oreon. 

Mary  Kingsley.    By  Mrs.  J.  B.  Green. 

Kordenskidld.  Nature  64  (1901) :  450-452.  Brnee. 

Prof.  Baron  Adolf  Erik  von  Nordenskjold.    By  .W.  S,  Bruce. 

Nordenskidld.  BeuiicheG.Bimer  2^  {l^Ol):  80-95.  Lindeman. 

Adolf  Erik  von  Nordeoskiold.  Yon  Moritz  Lindeman.  Also  separate  copy^  pre- 
sented by  the  Author. 
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eiVXUL. 

Geography.  Bedway. 

The  New  Basis  of  (ieography.    A  Maoaal  for  the  PreparatioD  of  the  Teacher. 

By  Jacqueg  W.  Redway.    New  York  :  the  Macmillan  Co. ;  London :  MacmiDan 

&  Co.,  1901.    Sise  8  x  5},  pp.  xiv.  and  230. 

This  is  reyiewed  elsewhere  (afi/«.  p.  368). 

Oeognraphy  and  Eiftory.  Kratiebmer. 

Verh.  SieberUen  Internal,  O.  Kongrttses,  1899,  2  (1901) :  923-930. 
Die  BeziehuDgen  zwischen  6e')graphie  uod    (Jeaohichte.     Vod   Dr.    Eonrad 
Krelsohmer. 

Malaria.  C.  R  i.  188  (1901) :  457-459.  Billat. 

Sur  rapparitioD  simnltan^  des  moustiqnea  du  genre  Anopheles  et  des  premiers  cas 
de  paludisme  dans  la  region  de  Constantino.    Note  de  M.  A.  Billet. 

Metrie  Syitem.  Mill. 

Verh,  Siebenten  InUrnat.  G.  Kongreuen,  1899,  2  (1901)  :  120-124. 

On  the  Adoption  of  the  Metric  System  of  Units  in  all  Scientific  Geographical  Work. 
By  Dr.  Hugh  Robert  Mill. 

Palastine  and  Egypt.  — ~— 

Guide  to  Palestine  and  Egypt.    London:  Macmillan  &  Co.,  1901.    Size  7  x  4}, 
pp.  zx.  and  270.    Maps  and  Plant.    Presented  by  the  PMislters, 

This  is  noticed  in  the  present  number  with  other  guides  of  the  Fame  series  (p.  306). 

Yellow  Fever.  Itec  Bcieniifique  16  (1901) :  686-690.  

La  iieyrc  jauue  ot  Ics  moustiques. 


MEW  HAPS. 

By  S.  A.  RESVX8,  Maip  Cbrotor,  B.G.8. 

EVBOPS. 

England  and  Wales.  Ordnance  Barray. 

Obdkance  Survey  of  England  and  Walbs  : — KoTised  sheets  published  by  the 
Director-General  of  the  Ordnance  Survey,  Southampton,  from  January  1  to  31, 
1902. 

6 -ineh— County  Maps: — 
Bedfordshire,  1  8.E.,  3  s.b.,  4  n.b.,  s.w.,  s.e.,  7  n.w.,  8.w.,  12  m.w..  m.b.,  s.w.,  8.K.,  13 

S.W..  15  N.B.,  8.E.,  16N.W.,  8.B.,  17  N.B.,  8.R  ,  18  N.W.,  8  E.,  20  N.E.,  8.B.,  21  8.W.,22  N.W., 

N.E.,  8.W.,  25  N.W.,  8.W.,  28  8.K.,  29  M.B.,  8  w.,  81  (N.E.,  S.E.),  ^2  S.W.  CardigaBihira. 
1  M.W.,  N.E.  HnntingdoBshire  (Del. ),  1 :( s.  w.  Merionethshire.  17  n.w.,  24  n.w.,  s.w., 
37  N.E ,  38  8.>:.,  39  8.W.,  47  B.W.,  48  N.w.,  n.b.  Monmonthihlre,  18  n.w.,  a  w.,  23  s.w., 
28  8.W.  Montgomeryshire.  2  8.w..  12a  s.b.,  12  b.w.,  25  8.w.  Btaffordihire.  36  n.w., 
:{7  N.K.    Wiltildre,  5o  s.e..  72  s.w.  (74  m.w.,  and  74a  m.e.)     Is.  each, 

B6-ineh— County  Maps :— - 

Cambridgeshire,  IlL  13;  Y.  4;  VL  1,  5,  6,  7,8, 11, 12, 16;  IX.  16;  XL  4,  8:  XIL 
1,  2,  5,  6,  9,  13;  XV.  4;  XVL  2,  3,  5,  6,  7,  9,  10,  13;  XX.  4,  8,  12;  XXL  1 ; 
XXXIII.  1 ;  XLIV.  11 ;  XLV.  6.  BoraetdiiTe,  IIL  11, 12, 15 ;  VIL  3,  4, 7, 12.  15, 
16;  XIIL  3,  7,  8, 11.  12. 16;  XXIII.  2,  8.  4,  6;  XXXV.  16;  XLIV.  1 ;  LVIL  13. 
Oloneestarshire,  L  16;  IIL  8, 10, 11, 12, 15,  16;  IV.  1.  2,  3,  9, 10, 18;  VI.  7;  VII. 
A  5,  6;  VIIL  6.  Enntingdonihire,  II.  16;  XIX.  14;  XXIII.  1;  XX VIL  11; 
XXVIIL6.  Monmonth8hiTf,XV.],2,.5.13;  XXI.  (1  (ind2),5;  XXVL  9;  XXXL 
13 ;  XXXIIL  4.  Montgomeryshire,  XVI.  1.  3,  4,  5,  6, 7.  8, 9, 11 ;  XVIL  1 ;  XXL 
8 ;  XXII.  5;  XXXUL  1,  5,  6 ;  XXXIV.  4.  Bhropshire,  III.  16 ;  IV.  (9  and  6), 
13;  IX.  4,  8, 11,  14, 15  ;  X.  1,  5 ;  XV.  7,  8, 12,  16 ;  XVL  1  (2  and  3),  6,  8,  10,  11, 
12,  16;  XVIL  5,  9,  13;  XXI.  16;  XXIL  4,  6,  8,  9;  (XXIIL  4  and  XXIV.  1); 
XXIIL  9, 10,  13,  14, 15;  (XXIV.  1  and  XXIIL  4);  XXVIL  13,  14, 15:  XXVIIL 
8;  XXIX.  4,  7,  8,  9,  11,  14,  15, 16;  XXX.  1,  2,  4,  5,  6,  7,  9,  10;  XXXIL  4,  7,  8, 
11, 12;  XXXIIL  L  %  3,  6.  Btaffordshire,  XLV.  1 ;  XLVL  3,  12,  15,  16;  LIIL 
18;  LIV.  14.  Warwickshire  and  Do.  (Dei);  L  14;  L.  1,  2,  3,  10,  12;  LIIL  6. 
Woreettershire  and  Bo.  (Det.  Xo.  8);  XLIII.  10  (areas  of  ('huroh  Honey  bourne 
Parish  only).  11, 15, 16 ;  XLIV.  2. 3, 4, 8. 12 ;  XLV.  18 ;  L.  5  (areas  of  Broadway 
Parish  only);  LIL  1,  5,  9.    3i.  each.    (E.  Stanford,  London  Agent.) 
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Inf land  and  Wales.  0Mlogieal  Bur  ej. 

Memoirs  : — Berkshire,  Water  Supply  of,  8s. 
(&  BUmford^  Lomdon  AgenL) 

Saiope.  Barren. 

Euntpo.    Scale  1 : 4,500,000  or  71  stat.  miles  to  an  inch.    Paris :  H.  Bartt^ro,  1901. 

A  ooVmred  general  map  showing  political  divisions,  steamer  routes  and  niilways. 
The  latter,  h<»weyer,  are  not  altogether  aecnrate;  for  instance,  a  line  is  shown  as 
f»pened  fr<»m  Bergen  to  Ghristiania,  while,  as  a  matter  of  fact,  this  line  runs  no  further 
tlinn  VoeseTangin  at  the  present  time. 

Earope.  Intomttioaal  Oeelogieal  Commission. 

C.*arte  g^logique  intemationale  de  I'Kurope.  Scale  1 : 1,500.000  or  23*7  stat  miles 
to  an  inch.  Livraison  iv.  Berlin  :  Dietrich  Reimer,  liK)2.  PreamUed  through  the 
Director  of  the  Geological  Survey^  London, 
This  is  the  fonrth  issue  of  the  Geological  map  of  Europe  pntposed  by  the  Inter- 
national Geological  Congress  at  Bologna  in  1881,  and  executed  conformably  with  the 
decision  of  an  International  (Commission  with  the  approval  of  the  yarious  govern- 
ments, under  the  direction  of  MM.  Bcyrich,  Uanohecome,  and  Beyschlag.  It  is 
printed  in  carefully  selected  colours  showing  the  various  formations,  and  when  com- 
plete will  consist  of  forty-nine  sheets,  (»f  wbich  twenty-five  have  already  appeared. 
The  present  part  c<mtains  the  following  sheets :  3  (0  L)  (almost  a  blankX  eastern 
part  of  Jan  Mayen  island ;  10  (0  II.),  Western  Norway  ^m  the  Lofoten  islands  to 
Aalesund;  17  (0  III.)»  Southern  Norway  and  Sweden;  II  (D  II.),  North  part  of  the 
Gulf  of  Bothnia  and  surrounding  portions  of  Finland  and  Sweden  and  Norway;  18 
(D  ILL),  Parts  of  Russia  and  Sweden  around  the  northern  Baltic  and  Gulf  of 
Finland ;  19  (E  III.),  St  Petersburg,  Moscow,  and  neighboarhood ;  26  (E  IV.X  Smolensk, 
Kursk,  and  the  valley  of  the  Dnieper. 

Oennanj.  XonigL  Pniess.  Landet-Anfiiabme. 

Karte  des  Deutschen  Keirhes.  Scale  1 :  100,000  or  1*0  stat  miles  to  an  inch. 
SbeeU:  173,  Aurich;  176,  Bremervorde;  177,  Boztehude;  207,  Ottersberg;  26!). 
Nienburg.  Herausgegebtn  von  der  Kartogr.  Abtheilung  dcr  KonigL  Preuss. 
Landes-Aufuahme,  1901.    Price  \.5m  each  Aeet. 

Historical  Atlas.  Poole. 

Historical  Atlas  of  Modern  Europe,  from  the  Decline  of  the  Roman  Empire ;  com- 

E rising  also  maps  of  parts  of  Asia  and  of  the  New  World  connected  with  European 
[istory.  Edited  by  Reginald  Lane  Poole,  m.a.,pii.d..  Fellow  of  Magdalen  College, 
and  Lecturer  in  Diplomatic  in  the  University  of  Oxford.  Part  zxviii.  Oxford  : 
The  Clarendon  Press;  London  Edinburgh,  Glasgow,  and  New  York :  Henry  Frowde, 
M.A. ;  Edinburgh :  W.  &  A.  K.  Johnston.  1901.  Price  Ss.  6d.  Presented  by  tlte 
Clarendon  Preu. 

After  an  interval  of  about  eighteen  months,  another  part  of  this  instructive  atlas 
hiM  appeared.  There  are  yet  two  parts  to  be  published  to  complete  the  work,  and  it 
is  to  oe  hoped  that  it  may  not  again  be  found  necessary  to  allow  so  long  a  time  to 
elapse  between  the  dates  of  issue.  This  part  contains  the  following  maps:  No.  42, 
illustrating  the  growth  of  Prussia,  1415  to  1890.  No.  66,  Italy,  o.  1167  to  1250.  No. 
83,  India  under  Mohammedan  Rule :  The  Kingdom  of  Delhi,  a.d.  c.  1340 ;  The  Moghul 
Empire  at  the  death  of  Akbar,  a.d.  1605.  lir.  C.  Grant  Robertson,  m.a.,  writes  the 
letterpress  for  the  map  of  Prussia,  Miss  Lina  Eckeustein  for  that  of  Italy,  and  Prof. 
Lane  Poole  describes  India  under  Mohammedan  Rule. 

leeland.  Hioxoddsen. 

Geological  Map  of  Iceland.  By  Th.  Thoroddsen.  Surveyed  in  the  years  I88I  to 
1898.  Scale  1 :  600,000  or  9*5  stat.  miles  to  an  inch.  I«:dited  by  the  Cat  Isberg  Fund, 
1901.    ( Copenhagen :  A.  E.  A amodt.    2  sft€e<s. 

This  map  shows  the  results  of  Th.  Thoroddsen's  geological  investigations  in  Iceland, 
made  during  his  extensive  travels  and  surveys  in  the  island  from  1881  t<»  1898.  Several 
maps,  by  the  same  author,  have  b-^en  previously  published,  showing  the  geology  of 
different  diiitricts,  but  now  these  have  been  br(»ught  together,  and  the  information 
shown  upon  one  general  map  of  the  island. 


Asia  Minor.  Kiepert. 

Karto  von  Rlcii  asien.     Scale  1 :  400.000  or  6*3  stat.  miles  to  an  inch.    Von  Pr. 
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Richard  Kiepert.    Sheets  :  A  IV.  iSinob  ;  C  III.  Konia.     Berlin  :  Dietrich  Beimer 
(Ernst  Vohsen),  1002.     Price  6  marks  each  sheet. 

Two  additional  sheets  of  Dr.  R    Kiepert's  new  map  of  Asia  Minor,  which  was 
noticed  in  the  Geographical  Journal  for  last  month.     Four  other  slieels,  '*  Ermeni-k," 

"  Karearie,"  *'  Unie,"  and  '*  Adana,"  are  now  in  the  hands  of  the  lithographer,  and  will 
donbtless  be  published  before  long. 

Indian  Ooyernment  BnrTejt.  Sarvejor-General  of  India. 

Indian  Atlas,  4  miles  to  an  inch.    Sheets :  65,  parts  of  districts  Aliuora,  Garhwal, 
Native  State  of  Tehri  Garhw6l  (North- Western  Provinces),  of  district  Eangra, 
Native  States  of  Bashahr  and  Kanawar  (Punjab),  and  of  Hundes  or  Narikhorsuna 
and  Monyal  (Tibet),  1901 ;  42  s.e.,  parts  of  districts  Shimoga,  Kadur,  and  Chitaldrag 
(Mysore)  and  Dharwar  (Bombay),  1899 ;  48  n.e.,  parts  of  districts  Dehra  Dun, 
Saharnnpur,Garhw&l,and  Native  State  of  Tehri  Garhwdl(  North- Western  Provinces), 
and  districts  Umballa,  Earw&l,  and  Native  States  of  Sirmur.  Ptitidla  and  Kdlsia 
(Punjab),  1900;  48  n.w.,  parts  of  districts  Umballa,  Ludhi&na,  and  Earn&l,  and  of 
Pati&Ia,  Nabha,  Jind,  Maler  Kotia,  and  Kalsia.  Native  States  (Punjab),  1897 ;  48 
tf.w.,  parts  of  districts  Hissar  and  Karndl,  and  Native  States  of  Pati&la  and  Jind 
(Punjab),  1899 ;  48  8.E.,  parts  of  districts  Dehra  Dun,  British  Garhw&l.  Saharanpnr, 
M  uzaffaroagar,  and  Bijnor  (North-Westem  Provinces),  and  Karnal  and  Umballa 
(Punjab),  1900;  52  N.w.,  parts  of  Native  States  Gwalior  and  Indore  (Central  India 
Agency),  Udaipur,  Tonk,  Jhalawar,  and  Kotah  (Kdijput^na  Agency),  1899 ;  59  N.w., 
parts  of  districts  Shimoga  and  Chitaldrug  (Mysore  State).  Bellary,  and  Anantapnr 
(Madras  Presidency),  and  DhdrwAr  (Bombay  Presidency),  1901 ;  71  N.w.,  parts  of 
districts  Narsinghpur,  Saugor,  Damoh,  Hoshangabad  (Central  Provinces),  and  of 
Native  States  Btiopal  Gwalior,  Xawab  fiasoda,  and  Mubammadgurh  (C.  I.  Agency), 
1899;  71  8.W.,  parts  of  districts  Narsinghpur  Hoshangabad,  Betul,  Chindwara,  and 
Seoni  (Central  Provinces),  and  Native  State  of  Bhopal  (Q.  I.  Agency),  1899 ;  72 
8.W.,  parts  of  districts  Nigpur,  end  Wardha  (Central  Provinces),  and  Amr&oti  of 
Berar  (Hyderabad  Assigned  D'istricts),  1899 ;  78  n.w.,  parts  of  districts  North  Areot, 
Cuddapah  (Madias  Presidency),  and  of  Kolar  (MysoriO,  1901. — Lower  Provinocs 
Revenue  Survey,  1  mile  to  an  incli.     Sheets :  4,  5,  District  Purneah,  additions 
to  boundaries,  1897.     1901.— Assam  Survey,  1  mile  to  an  inch.    Preliminary  edition. 
Sheets:    16,   Districts    K&mrup   and   Godlpdra,    Seasons    1893-95  and   1896-97, 
1901.     28,  district  Kamrup,  Season  1885-86,   1901.     69,  District  Cactiar,   Season 
188(f-33.     1901.— (outral    India  and    Rdjput^na    Survey,   1    mile    to    an  inch. 
Sheets;   206,   parts  of  Gwalior,  lodore,   Tonk,    and   Jaora  (C.I.     Agency),  and 
of    Udaipur    and    Partabgarh    (Rdjputdna    Agency),    Season     1875-76,     1901. 
227,    parts    of    Native     States    Jaipur,    and    Jodhpur     (Rajput^na    Agency), 
Season  1866-67,  1900.     229,  parts  of  District  Ajmer,  and  of  Native  States  Jaipur, 
and  Kishangarh  (Rajputdna  Agency),  Season  1868-69,  1901.     247,  parts  of  Native 
States  of  Holkar,  Dhur,  Gwalior,   and  Barwdui  (CM.  Agency),  Season  1872-74, 
1899.     320,  parts  of  Gwalior  (C.I.  Agency),  and  Jaipur  and  Karauli  (Rdjputana 
Agency),  Sea-son     1864-66.   1901.     324,    parts  of    Native   States    Gwalior  (C.I. 
Agency),   and  of    Kotah   and  Jhaliawar  (Rdjput^na  Agency),  Season   187(^71, 
1899.     331,  parts  of  Bhopal,  Gwalior,  Indore,  and  Dewas  (C.I.  Agency),  Season 
1877-78,  1899.     343.  parts  of  Gwalir)r((M.  Agency),  and  of  Kerowli  and  Dbolpiir 
(RAjputina  Agency).  Season  1863-65,  1901.    347,  parts  of  Native  States  Gwalior 
(C.I.  Agency),  and  Jhalawar  (liajputana  Agency),  Season   1864-66,  1901.    365, 
part  of  Gwalior  (C.I.  Agency),  Season  1863-64,  1900.— North-Westem  ProvinoeB 
and  Ondh  Survey,  1  mile  to  an  inch.    Sheets:  14,  district  Saharanpnr.    Season 
1878-80,  1900.— 205,  district   Gorakhpur,   Season  1885-88,   1901.— Sou th->:a8tern 
Frontier,  1  mile  to  an  inch.    Slieets :  1  n.w.  (4th  edit.),  parts  of  districts  North  and 
South  Lushai  Hills,  and  Native  State  of  Maoipur  (Assam),  Hill  Tippera  (Bengal), 
and  Chin  Hills  (Upper  Burma),  Seasons  1853-66,  1871  -72, 1888-94,    1900.     4  n.w. 
(6th  edit.),  parts  of  districts  Katiia,  Bhamo,  Shwebs,  Ruby  Mines,  and  Northern 
Shan  States  (Upper  Burma),  Seasons  1886-95,  1901. — Berar  or  the   Hyderabad 
Assigned  Districts,  1885,  8  miles  to  an  inch.     Additions  to  1900. — Calcutta  and 
surrounding  country  (3rd  edit),  I  mile  to  an  inch.     1900.     3  sheets. — Map  of  the 
country  10  miles  around  Calcutta  (Fort  William),  1   mile  to  an  inch.     1901.— 
Mysore,  10  miles  to  an  inch.     1900  (with  an  index). — Central  Provinces,  80  miles 
to  an  inch.     1901. — District  Mandla,  Central  Provinces,  8  miles  to  an  inch.     1899. 
— Conventional  signs  to  be  used  on  topographical  maps.    2  slieets. — Fresmted  by 
H.M,  Stcrttary  of  State  for  India,  through  tlie  Indian  Office. 

Indo-Ohina.  Lnnet  de  Lajonqnidre. 

Atlas  Archeologique  de  rindo-Chine.    Monuments  du  Champa  et  du  Cambodge 
par  le  Capitaine  K.  Lunet  de  Lajonquicire.    Scale  1  :  500,000  or  7*8  stat.  mlloa  to 
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inch.    PablicationB  de  TEcole  Fraii9iise  d*£xtr^me-Oriont.    Paris :  £.  Leroux, 
1901.    Pre$enUd  by  V^eole  Fran^aise  d^ Extreme-Orient. 

Throughout  Indo-China  there  are  to  be  foand  numeroas  eTidences  of  an  ancient 
Hinda  oivilizatiou  in  the  form  of  raina  of  templea,  palaces,  statues,  and  insoriptiunM ; 
and  although  the  existence  of  some  of  these  has  been  known  for  years  past,  yet  it  is 
only  recently,  since  the  French  have  undertaken  a  survey  of  the  country,  that  many 
others  ha?e  been  brought  to  light.  This  atlas  shows  the  position  and  special  character 
of  a  great  number  of  these  antiquities,  and,  so  far  as  the  area  it  includes  is  concerned, 
it  appears  to  be  very  complete.  It  consists  of  four  maps  arranged  in  the  following 
order :  South  Annam,  North  Annam,  South  Cambodia  and  North  Cambodia,  in  addition 
to  which  there  is  a  general  map  of  the  whole  of  Indo-China  as  an  index,  and 
upon  which  are  also  giyen  the  position  of  the  principal  temples,  &c..  lying  out- 
side the  limits  of  the  larger-scale  maps.  The  sheets  of  the  '  Carte  de  Tlndo-Chine,* 
OD  the  scale  of  1  :  500,000.  now  in  course  of  publication  by  the  Bureau  Topograph ique 
des  Troupes  de  Tlndo-Chine,  serve  as  a  basis  for  the  atlas.  Upon  these  the  archsso- 
logical  information,  including  also  the  sites  of  old  bridges,  roads,  etc.,  is  shown  in  red. 
In  some  instances  corrections  and  additions  have  been  made  to  the  topography  of  the 
country  as  previously  shown  on  the  maps.  The  atlas  also  contains  tables  giving  the 
names  and  situations  of  the  antiquities  and  points  of  archaBological  interest  which  are 
laid  down  upon  the  maps.  The  portion  of  Cambodia  here  dealt  with  is  only  that 
occupied  by  the  French ;  later  on  it  is  intended  to  publish  a  supplement  to  the  present 
work,  giving  similar  information  concerniog  Siamese  Cambodia. 

AFSICA. 

Sahara.  Xisiioa  Coppolani. 

Carte  de  la  Mauritaoie  Saharienne.  Scale  1  :  1.000,000  or  15'8  slat,  miles  to  an 
inch.  D'apres  Ich  documents  releves  siir  place  et  les  renseignements  de  source 
indigene  recueilles  par  la  mission  Cappolani  chez  les  Maures  et  les  Tourareg,  et 
les  itineraires  connus.     Paris:  A.  Challamel,  1902.     4  sheets. 

This  large  four-sheet  map  shows  the  whole  of  the  Sahara,  from  the  Wadi  Draa  on 
the  north  to  the  Niger  below  Timbuktu  on  the  south,  and  from  the  Atlantic  coast 
on  the  west  to  the  meridian  of  Paris  on  the  east.  As  M.  Coppolani's  mission  travelled 
only  in  the  region  of  the  Senegal  and  Niger,  with  the  exception  of  a  journey  into  the 
Sahara  to  the  north  of  Timbuktu  as  far  as  Arawan  (in  about  lat.  19°  10'  N.),  it  is 
evident  that  by  far  the  greater  part  of  this  map  is  compiled  from  the  work  of  other 
explorers  and  native  reports  Many  areas  are  btill  unexplored,  but  the  map  contains 
a  great  deal  of  information,  of  a  more  or  less  reliable  character,  as  well  as  the  routes 
of  several  other  travellers.  It  is  clearly  printed  in  colours.  An  inset  plan  of  Arawan 
and  neighbourhood  is  i^iven. 

Wtst  Africa.  Bonrdariat. 

Carte  de  la  Cote  d'lvoiiie.  Scale  1  :  600,000  or  95  stut.  miles  to  an  inch.  Par 
A.  J.  Bourdariut.     Paris :  H.  Barrere. 

Compiled  from  the  author's  own  surveys  and  observations  as  well  as  from  those  of 
other  travellers,  including  the  maps  of  Binger,  Marcliand,  Pobeguin,  and  Spicq.  It  is  to 
a  great  extent  a  mining  map,  and  shows  the  limits  of  the  region  open  to  the  exploitation 
of  mines,  tiie  areas  concerning  which  permis  de  recherehes  were  sought  aud  granted 
between  January  1  and  November  15,  1901,  as  well  as  a  list  of  persons  and  companies 
holding  concessions,  and  other  information  of  a  kindred  character.  Travellers'  routes 
and  proposed  railways  arc  also  shown. 

AMERICA. 

Argentine  Bepablio.  Argentine  Boundary  GommiiBion. 

Sixteen  Maps  of  the  Cordillera  de  los  Andes.  From  the  surveys  of  the  Argentine 
Boundary  Commission.  (1)  X.W.  Region  of  the  Argentine  Kepublic,  1 :  1,000,000; 
(2)  Begion  between  38*^  50'  and  41°  10'  S.  lat.,  showing  the  proposed  Argentine  and 
Chilian  boundary-lines.  1  :  500.000 ;  (3)  Ipela  ridge  and  lakes  Huechu-Lafqueu, 
Lolog  and  I,acar,  between  39°  40'  and  40°  30',  1  :  100,000;  (4)  Region  between 
41°  0'  and  43°  40'  S.  lat.,  showing  the  proposed  Argentine  and  Chilian  boundary' - 
lines,  1  :  500,000:  (5)  Region  between  43°  0'  and  45°  20'  8.  lat,  showing  the 
proposed  Argentine  and  Chilian  boundary-lines,  1  :  500,000 ;  (0)  Showing  the 
Continental  divide  in  the  Tertiary  tableland  between  43°  30'  and  44°  45'  S.  lat., 
1  :  100,000  ;  (7)  Region  between  45°  0'  and  47°  20'  S.  lat.,  showing  the  proposed 
Argentine  and  Chilian  boundary-lines,  1 :  500,000 ;  (8)  Headwaters  of  rivers  Aisen 
and  Mayo,  between  45°  14'  and  40°  10',  1  :  200,000;  (9)  Valley  of  lake  Buenos 

'    ♦Ures  and  rivers  Fenix  and  Deseado,  1  :  100,000;  (10)  Region  between  47°  and 
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49^  SCK  8.  lai,  ihowing  the  proposed  Argentiae  and  Cbilian  boondery-linee. 
1  :  500,000;  (11)  Region  between  49^'  80*  and  52^30'  8.  lat,  showing  the  propoMd 
Argentine  and  Chilian  boundary-linef,  1  :  500,000;  (\t)  Orographii'al  prt»- 
liminary  map  of  the  S.W.  Bi^gion  of  the  Argentine  Repablic,  1  :  1,000,000;  (13) 
Preliminary  map  of  the  S.W.  Region  of  the  Argvmtiue  Republic,  1 : 1,000,000 : 

(14)  Preliminary  map  of  the  S.  Region  of  the  Argentine  Republic,  1  : 1,000,000 : 

(15)  Region  between  50°  40^  and  52^,  showing  proposed  Chilian  boundary-line. 
I  :  200i000 :  (16)  Region  between  50°  40'  and  52°,  showing  propoeed  Argentine 
boundnfy-line,  1  :  200,000.  Presented  by  the  ArgenHat  Boundary  ComnUi9ioH. 
through  Dr,  F.  P.  Moreno. 

Whatever  may  be  the  p.ilitioal  results  of  the  dispute  between  the  Argentine  Re- 
public and  Chile  concerning  their  boundary  in  the  Andes,  it  is  certain  that  the  cinse 
of  geography  will  profit  considerably  by  it.  As  has  often  been  the  case  under  similar 
circumstances,  Tcry  little  was  known  of  most  of  the  dispateil  districts  until  this 
difficulty  aroxe,  and  it  became  necessary  to  despatch  properly  organiied  expeditions 
to  sur?ey  and  map  th«»m.  An  inspection  of  the  sixteen  maps  in  this  portf«ilio  wJI 
show  how  much  has  already  been  accomplished  by  the  surrerors  of  the  Argentine 
Itoundary  Commission  on  the  (astern  slopes  of  the  Andes,  while  quite  rrcently  much 
frosh  information  has  been  obtained  which  will  lie  published  later  on.  The  Oliilians 
haTC,  for  a  long  time  past,  also  been  engaged  in  survey  work,  so  before  long  we  may 
hope  to  podsess  a  fairly  perfect  map  of  the  central  and  southern  Andes. 

Hew  Tork.  •taraBa. 

B.  F.  BtcTens's  Facsimile  of  the  Unpublished  British  Head  Quarters  Coloared 
Manuscript  Map  of  New  York  and  Environs  (1782).  Reproduced  from  the  original 
drawing  m  the  War  Office,  London.  Scale  about  6)  inches  to  a  mile.  Issued 
only  to  subscribers  at  4,  Trafalgar  Square,  London,  1900.  24  sheets.  PHob 
£5  5«. :  or  mounted  and  folded  in  case,  £6  6i. 

The  original  plan,  of  which  this  is  a  facsimile,  was  made  from  surveys  by  Engineer 
officers  during  the  British  occupation  of  New  York  from  1776  to  1788.  It  is 
drawn  on  the  scale  of  about  64  inches  to  a  mile,  and  extends  fh>m  just  below 
Guanas  bay  to  the  heights  of  Spikendevil,  and  thus  includes  the  whole  of  New 
York  island  and  a  great  part  of  Brooklyn,  as  well  as  a  portion  of  the  New  J<^nejr 
shore  in  the  DoiKhbourhood  of  Paulus  Hook.  When  the  British  evacuated  New  York 
this  plan  was  brought  to  London  and  deposited  at  the  War  Office,  where  it  has  been 
ever  since.  Mr.  Stevens  has  now  published  u  limited  number  of  facsimiles,  in  twenty- 
four  sheets,  which  will  be  of  great  service  to  historians  and  all  those  interested  in  the 
study  of  this  important  period  of  American  history.  The  plan  is  coloured,  an«l  shows 
the  then  existing  fortifioatioiis,  defences,  buildings,  streets,  roads,  on  New  York 
island,  as  well  as  river  frontages  and  military  works  on  Long  Island,  Paulus  Hook, 
and  the  vhores  of  New  Jersey.  There  is  a  complete  explanatory  table  and  an 
index  plan. 

AIT8TEALA8IA. 

New  Zealand.  Department  of  Lands  and  Burraj,  WelliBgton. 

Map  of  New  Zealand.    Scale  1 :  982,080  or  15*5  stat.  miles  to  an  inch.    Welling- 
ton :  Department  of  Lands  and  Survey,  1901.    2  sheets. 
Boundaries  of  countries,  with  their  names,  are  shown  in  red.    There  is  no  hill- 
work,  but  altitudes  are  given  in  figures.    Railways  and  roads  are  shown. 

OENXBAL. 
World.  Behraiar. 

L*Ann^  Cartographique.  Supplement  annuel  a  toates  les  publications  de  G^ 
frraphie  et  de  Cartographie.  Dressu  et  redig^  sous  la  direction  de  F.  Schrader. 
Onzieme  supplement.  Contenant  les  modifications  Geo^rapliiques  et  Politique^, 
des  Annt^B  1899-1900.     Paris :  Librairie  Hackette  et  Cie.,  1902.    Price  Zfrawse. 

For  the  past  eleven  years  this  little  publioition  has  been  iHsued  under  the  direction 
of  M.  F.  Schrader,  and  although  the  maps  are  on  small  scales,  and  the  accompanying 
letterpress  is  necessarily  very  brief,  it  has  proved  decidedly  useful  as  a  summary  of  the 
principal  gt*ographioal  events  for  general  reference.  The  present  issue,  showing  Uie 
geographical  progress  during  1899-1900,  contains  three  sheets  of  maps,  tde  first  of 
which  is  devoted  to  Aein,  the  scMsond  to  Africa,  and  the  third  to  America.  The  sheet 
for  Asia  gives  the  results  of  Captain  H.  H.  P.  l>easy*s  surveys  in  Central  Asia;  a 
map  of  French  Indo-fhina  showing  administrative  divisions,  another  of  Southern 
Apnaro,  and  a  small  inset  of  the  French  territory  of  Kwang-chau.    There  are  eight 
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small  maps  on  the  African  sheet,  the  principal  of  which  show  recent  explorations  and 
explorers'  rontes  in  French  Congo,  Southern  Abyssinia,  and  the  upper  Zambezi.  The 
map  of  Southern  Abyssinia,  howoTer,  does  not  give  the  work  of  Mr.  J.  J.  Harrison's 
expedition,  nor  his  route.  The  other  maps  on  this  sheet  consist  of  Frendi  West 
Africa  showing  administrative  divisions,  tne  Ivory  (*oast,  the  lake  region  from 
Tanganyika  to  Albert  Nyanza  and  Northern  Rodesia,  and  the  Anglo-German  frontier 
between  Nyasa  and  Tanganyika.  On  the  sheet  for  America  there  are  maps  showing 
the  regions  in  dispute  between  Chili  and  Argentina,  from  the  surveys  of  the  Argentine 
Boundary  Oommission,  the  explorations  of  Captain  H.  Holland  along  the  Rio  Bermejo- 
Teuoo ;  the  Bio  Uaup^  from  a  oomplete  survey  by  Count  £.  StradelU ;  Mr.  D.  Han- 
bory's  explorations  in  the  neighbourhood  of  Chesterfield  inlet,  and  a  map  of  Soatheru 
Brazil  showing  the  railways.  Descriptive  letterpress  Is  as  usual  given  upon  the  back 
of  each  sheet. 

World.  Smith. 

Foreign  Mission  Atlas.  Edited  by  Dr.  George  Smith,  c.i.e.  Edinburgh  :  Foreign 
Mission  Office,  1902.    PreteiUed  by  the  Foreign  MUtion  OJHee. 

A  useful  little  reference  atlas  for  those  interested  in  the  work  of  foreign  Christian 
missions.  The  maps,  which  are  twelve  in  number,  are  by  Bartholomew,  and  show  the 
names  of  the  mission  stations  of  the  United  Free  Church  of  Scotland  underlined  in 
red.    There  is  also  a  list  of  the  mission  stations,  with  the  date  of  their  foundatiou. 

0EABT8. 

Admiralty  Oharts.  Hydrographio  Department,  Admiralty. 

Charts  and  Flans  published  by  the  Ghrdrographic  Department,  Admiralty,  during 
November  and  December,  1901.  Preeentea  by  the  Hydrographic  ikijparUnentf 
AdnUraUy. 

Ho.  Inches. 

S207  m  =  6*8    Northern  entrance  to  Achill  sound,  inclading  the  approaches  to 

Tonregoe.    2$,  Gd, 
3215  m  =  1*5    France,  west  coast :— Goulet  de  Fromantiue  to  Pointe  do  St.  Gildas. 

2«.  6d. 
3166  m  =  3*0    West  Indies :— Puerto  Bico  island,  Jobos  harbour.     U.  6d. 
8188  m  =  1*8    Central  America : — Gulf  of  Mexico,  Sabine  pass.    U.  6d. 
1284  m  =  0*07  South  America,  east  coast :— Cape  Dos  Bahias  to  Statcn  ialand. 

28.  6d, 
3226  m  =  1*4    South  America,  east  coast : — Port  Santa  Cruz.    2«.  6d. 

61(>  m  ={q./.}  Africa,  west  coast :— Sierra  Leone  river  and  anoliorago.    28.  Gd. 

3211  m  =  5*9    Africa,  oast  coast : — Zanzibar  island.    Zanzibar  harbour.    2<.  6d. 
1988  m  =  0*72  China,  east  coast :— Approach  to  Samsa  inlet    2«.  6d. 
3184  m  =  5*9    China,  Plans  in  the  Yang  Tse  Kiang :— Itu  reach.     1«.  Gd. 

•(oii«  ]^^(*^^P^^* — Plans  on  the  east  oast  of  Xipon  island:  Nakauosaku. 

,Wlb  m  -  <7-0>     ftakachi,  Xaka  Minato,  Hirakata  wan.     1».  Gd. 

3186  m  =  0*5    Australia,  north-west  coast:— Mary  Ann  passage  and  approaches. 

2b.  Gd. 

3187  m  =  0*5    Australia,   west  coast : — Mangrove   islands  to  North-west  cape. 

2«.  6<i. 
3221  m  =  2*95  Plans  on  the  south  coast  of  Australia : — Duke  of  Orleans  bay, 

Goose  island  bay.     Is.  6d. 
2662  Celebes: — Ports  in  Makassar  strait.     Plans  added :—Lingadang 

road  and  Belonlioh    bay,   Pambauwang  road,   Chiurana    and 

Binanga  bays. 
(/.  D.  PoUer,  Agent.) 

Charts  Oanoelled. 

Ho.  Cancelled  bj  No. 

954  Achill    sound,    northem^New  plan. 

entrance.  /    Northern  entrance  to  Achill  sound  .    .    .    3207 

1639  Sabine  pass,  plan  on  this^New  chart. 

ehart.  /    Sabine  pais :{188 

1284  Cape  Three  points  to  the\New  chart. 

strait  of  Magellan.                 /    Cape  Dos  Bahias  to  Staten  island    .    .     .    1284 
1292  Plan  of  Port  Santa  Oruz,\New  plan, 
on  this  sheet.  f    Port  Santa  Cruz 3226 
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No.  Cancelled  bj  No. 

61 G  Plan     of    Siurra    Leono^New  chart. 

river.  )     Sierra  Loone  river 616 

2196  Wowoni  strait,  etc.    Plan  j^^^    ,^jj  ^^^  g^„,^j       ^^^^^  ^1^^,^.^    ....    211)6 
on  this  sheet.  f         '^ 

New  plans. 
Lingadang  road  and  Delonlioh  bay,  Chinrana 

and  Binanga  bays 2662 

New  chart. 
Approach  to  Sam  sa  inlet 1988 


2662  Plan  of  Cape  Rivers  and 
Chinrana  hay  on  this  theet 

1088  Sam  sa  bay  and  inlet. 


Chart!  that  ha^e  reeelTed  Important  Correetloni. 

No.  1991,  England,  south  coast:— Folkestone  harbour  1051,  England,  west 
coast :— Li ver}xx)l  bay  1975,  England,  east  coast :~Kiver  Thames:  Kentish 
Knock  to  the  West  Swin.  2693,  England,  east  coast : — Orwell  and  Stour  rivers. 
2845,  England,  Channel  islands: — Aldenicy  harbour.  1297,  Norway: — Lepeo  to 
Ona.  1298,  Norway  :— Approaches  to  Molde.  1072,  Norway :— Approaches  to 
Trondhjem,  eastern  sheet.  lv)43,  France,  west  coast:— Adour  river  from  the 
entrance  to  Bayonne.  1422.  North  America : — Labrador.  827,  Lake  Huron  : — 
Georgian  bay.  2908,  Africa,  south  coast: — Port  Natal  entrance.  1003,  Africa, 
east  coast :— Pungne  river,  Beira  harbour.  759a,  Madagascar :— Cape  St.  Andrew 
to  Bevato  island.  143,  Ked  sea:— Jebul  Tei'r  to  IVrim  ii«land.  2113,  Malacca 
strait: — Rhio  struit.  17K9.  Malacca  utrait :— (hannclH  between  Sumatra  nnd 
Lin^a.  941b,  Eastern  archipelago: — Western  portion.  042a,  Eustem  archi- 
pelago:— Eastern  portion.  3044,  Celebes:— I'jong  Jonpa  to  Ujong  Kassi.  2686, 
Philippine  island 8 : — Strait  of  Makasser.  north  part.  2301,  Philippine  islands :-« 
Port  llo  Ilo.  075.  Philippine  islantls:- Port  Kavite.  2660b,  China  sea: — 
Southern  portion.  2357,  China,  north  coast:  Chiog  Wang  Tuo  road.  1708, 
Aubtralia.  sheet  II  : — Albert  river.  917,  Australia,  wet-t  ccMist  .-—Harbours  and 
anchorages  on  the  west  coast.  1700,  Australia,  west  coast :  -Fremantle  harbour 
and  Gage  roads.  1059.  Australia,  sonth  coast : — Doubtful  island  bay  to  the  head 
of  the  (^reat  Australian  bight.  2984,  Austialia,  south  coast : — Esperance  bay. 
(/.  D.  Potter,  Agent) 

North  Atlantic  Ocean  and  Mediterranean  Sea.  Meteorological  Office,  London . 

Pilot  Cliart  of  the  North  Atlantic  and  Mediterranean  for  February.  1902.  Ijondon  .* 
Meteorological  Office.     Price  Gd.    Presented  by  the  Meteorological  Office,  London. 

Bniiian  Charts.  Ohief  Hydrographic  Department,  Ministry  of  MntiBO, 

8t.  Petenbnrg. 

BalUc. 
No. 

1825  Southern  part  of  the  Baltic  from  Hu^'cn  to  Warnemiinde.     Scale  1 : 1(K),000 

or  l'<!  .stat.  mile  to  iin  inch.     1901. 

1826  Southern  |»art  of  the  Baltic  from  Wameuiuudi^  to  Femern  island.     Sctile 

1 :  100.000  or  IMJ  stat.  miles  to  an  inch.     180S. 
.~)66    Plan  of  Wiudu.     Scale  420  feet  to  an  inch.     19(Ki. 

North  Pacific. 

1S20    Plan  of  Vostok  bay.     Scale  1400  feet  to  an  incli.     1890. 
.577    Index  to  charts  on  the  North  Pacific  coast  from  Posiettc  bay  to  America 
bay.     1001. 

United  States  Charts.  United  States  Hydrographic  Offiet. 

Pilot  <  "harts  of  the  Noith  Atlantic  for  January,  and  North  Paeitic  for  February. 
1902.  U.S.  Hydrographic  Office,  Washington,  D.C.  Presented  by  the  U.S.  Hydnh 
graphic  Office. 

PHOTO0BAPHS. 
N.B.— It  would  greatly  add  to  the  value  of  the  oolleotion  of  Fhoto- 
ffraphs  whioh  has  been  established  in  the  Map  Boom,  if  all  the  MUows 
of  the  Society  who  have  taken  photographs  during  their  travels*  wonld 
forward  oopies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged*  Should  the  donor  have  purchased  the  photographs^  It 
will  be  useftQ  for  refSorenoe  if  the  name  of  the  photographer  and  hii 
address  are  given. 
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THE  VOYAGE  SOUTHWARD  OF  THE  "DISCOVERY."* 

L  LONDON  TO  MADEIRA. 

By  HXraH  BOBEBT  MILL»  D.So.,  LL.D.,  Seo.  B.  Met.  Boo. 

I  HAYS  been  privileged  to  take  only  a  small  part  in  the  preparations  for 
the  Discovery  expedition,  and  the  report  of  my  work  requires  few  words, 
even  if  a  brief  account  of  the  voyage  as  far  as  Madeira  is  included. 

On  July  27,  1901, 1  was  asked  by  Captain  Soott  and  Mr.  George 
Murray  to  accompany  the  Discovery  on  the  first  short  stage  of  her 
voyage,  in  order  to  instruct  the  observers  on  board  in  the  methods  of 
oceanographical  work.  From  having  been  a  member  of  the  meteorology 
sub-committee,  I  was  already  aware  of  the  plans  so  far  as  the  investi- 
gatien  of  atmospheric  conditions  was  concerned.  After  acquainting 
myself  with  the  apparatus  and  material  which  had  been  provided  for 
the  study  of  the  sea,  I  joined  the  Discovery  in  Stokes  bay  on  August  3, 
she  having  left  the  Thames  on  July  31. 

The  time  before  sailing  was  fully  occupied  in  the  completion  and 
adjustment  of  some  of  the  apparatus,  and  seeing  to  the  stowing  of  all 
the  instruments  and  chemicals  in  the  physical  laboratory,  so  that  they 
should  not  be  endangered  by  the  rolling  of  the  ship. 

On  August  5  the  Discovery  moved  across  the  Solent  and  anchored  off 
Gowes.  Sir  Clements  Markham,  Mr.  Longstaff,  Sir  Leopold  McClintock, 
Sir  Allen  Young,  Admiral  A.  H.  Markham,  and  Mrs.  Scott  were  on  board, 
and  at  11.30  a.m.  their  Majesties  the  King  and  Queen  and  H.RH. 
Princess  Victoria  paid  a  private  visit  of  inspection.    The  genuine  interest 
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whicli  the  royal  party  took  in  the  ship  and  in  overy  department  of  Uie 
Bcientifio  work  was  most  gratifying  and  stimulating  to  every  one  on 
board.  They  not  only  visited  every  part  of  the  vessel,  but  inquired 
the  use  of  each  piece  of  apparatus  shown  to  them,  and  tvatched  its 
working  with  the  keenest  attention.  The  Queen  was  particularly 
attracted  by  Forel's  xanthometer  (an  instrument  for  measuriDg  the 
colour  of  the  sea  by  comparison  with  a  graduated  series  of  solutiona 
ranging  from  pure  blue  to  yellowish-green),  and,  after  seeing  how  it 
was  used,  herself  explained  the  method  to  the  King.  The  presentation 
of  signed  portraits  to  the  wardroom  mess,  and  of  the  Boyal  Viotorian 
Order  to  Captain  Soott  as  a  mark  of  the  King's  confidence  in  him,  gave 


•l 

iM 

pleasure  to  all,  and  the  friendly  cordiality  which  characterized  the 
King's  brief  speech  of  farewell  to  the  ship's  company  will  be  a  heartening 
memory  in  many  a  dreary  hour  of  antarctic  winter. 

On  August  fi  the  Discovenj  weighed  anchor  at  noon,  and  proceeded 
ilowD  channel  under  steam  in  the  teeth  of  half  a  gale  of  wind,  stopping 
off  Yarmouth,  in  the  Isle  of  Wight,  to  laud  the  last  of  the  friends  who 
had  accompanied  the  explorers  bo  far.  Eight  days  were  occupied  in 
making  the  pu^sage  to  Madeira.  Tho  weather  was  fine,  altbcnigh  the 
sky  wOH  rarely  altogether  free  from  oloud,  and  there  was  only  one  night 
on  which  the  Hunsot  was  suflicicutly  clear  to  show  the  interesting 
phenomenon  of  tho  green  ray.  This  was  on  Sunday,  August  11,  when, 
as  the  upj)er  edge  of  the  sun  touched  the  sea-hori^^on,  a  beam  of  yellow 
light,  almost  instantaneously  passing  through  green  lo  blue  and  djiing 
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ftw«7  in  violet,  was  dietinotly  visible.  It  is  remarkable  that  bo  few 
obeerreTB  have  noticed  this  very  Btriking  appearanoe,  whioh  must  be 
visible  eveiy  time  the  nnolonded  Bon  dips  beneath  a  sharp  horizon. 

The  Diteovery  arrived  off  Ftmohal,  in  Madeira,  at  2  a.m.  on 
Angnst  15,  and,  aft«T  some  slight  repairs  to  the  rigging,  she  started 
on  the  evening  of  tbs  following  day.  A  small  tng  towed  the  ship 
4  miles  ont  into  the  full  strength  of  the  trade<wind,  and  at  S.30  p.m. 
she  was  cast  off,  prooeeding  for  the  first  time  nnder  sail  nsaided  by 


steam.  Half  an  hoar  later,  just  as  the  son  was  setting  on  Friday, 
Angnst  16,  I  took  the  last  photograph  of  the  departing  vesael,  and 
tnrned  back  to  Madeira  with  many  regrets. 

So  txT  as  my  limited  experience  went,  the  Bitcovery  proved  a 
partionlarly  comfortable  ship,  for  her  rolling  was  remarkably  easy 
compared  with  that  of  most  steamers  of  her  size.  The  ofSoors  and 
soientifio  staff  shook  down  to  their  work  at  once,  and  the  greatest 
harmony  and  good  humour  prevailed   in  the  wardroom,  and  indeed 
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thronghout  the  ship.  I  was  never  in  pleasanter  oompany,  nor  among 
men  more  honestly  bent  on  doing  their  very  beet  to  make  the  most  of 
the  splendid  opportunity  presented  to  them.  The  essentially  scientific 
turn  of  Captain  Scott's  mind  impressed  me  strongly,  and  the  rapidity 
with  which  he  mastered  the  details  of  oceanographical  and  meteorological 
work  was  remarkable.  His  quiet  firmness  and  tact  in  a  difficult  and 
unusually  responsible  command  are  equally  striking.  For  the  routine 
observations  now  most  urgently  required,  I  feel  sure  that  the  organiza- 
tion of  the  British  Antarctic  Expedition  is  not  inferior  to  that  of  our 
German  colleagues  on  the  OauBs^  or  our  Swedish  fellow-workers  on  the 
Antarctic 

With  regard  to  the  work  in  departments  of  which  I  have  special 
knowledge,  I  ought  perhaps  to  pass  over  that  in  meteorology,  as  I  had 
little  to  do  with  it  on  board.  The  Meteorological  Office  had  done  its 
work  thoroughly  in  the  provision  of  instruments,  and  the  officers  who 
were  to  conduct  the  observations  had  been  fully  instructed  at  Eew 
Observatory.    Still,  a  few  remarks  may  be  of  interest. 

For  the  routine  observations,  a  form  of  Stevenson  screen  is  erected 
on  the  wall  of  the  botanical  laboratory  on  the  port  side,  and  when  the 
ship  is  under  way  there  will  always  be  a  current  of  air  blowing  through 
the  gangway  between  it  and  the  magnetic  house.  The  screen  contains 
a  wet  and  dry  bulb  thermometer^  a  mercurial  maximum,  and  a  Sixe's 
maximum  and  minimum.  The  barometer,  on  the  Eew  pattern,  was 
in  the  magnetic  house,  with  its  cistern  about  12  feet  above  the  water- 
line  (though  I  believe  it  was  afterwards  moved),  and  a  barograph  is 
kept  at  work  in  one  of  the  companions.  A  thermograph  and  a  hair 
hygrograph  are  placed  on  the  outer  walls  of  the  magnetic  house,  and 
the  three  recording  instruments  are  kept  running  to  Greenwich  time,  a 
mark  being  made  on  the  curve  each  day  at  local  noon,  so  that  a  local 
time-scale  may  be  afterwards  applied.  As  the  ship's  time  will  be  changed 
daily  by  amounts  varying  from  a  few  minutes  up  to  perhaps  an  hour  or 
more,  it  would  of  course  be  impossible  to  adjust  the  recording  instruments 
to  follow  it.  The  temperature  readings  are  checked  by  means  of  an 
Assmann's  Aspiration  Psychrometer,  and  sling  thermometers  are  also 
provided  for  comparison.  Bainfall  observations  are  made  by  means  of 
a  marine  rain-gauge  on  Dr.  Black's  pattern,  the  placing  of  which  was  a 
matter  of  some  difficulty,  on  account  of  the  way  in  which  any  part  of 
the  vessel  may  be  sheltered  when  she  is  under  sail.  The  method  finally 
adopted  was  to  place  the  rain-gauge  upon  the  cylinders  containing  gas 
for  the  balloon,  on  the  top  of  the  small  deck  house  aft,  on  the  weather 
side,  shifting  it  whenever  the  ship  changes  her  tack.  The  result  will 
not  be  a  perfect  record,  but  it  will  be  a  fair  test  of  the  value  of  a 
rain-gauge  at  sea. 

The  surface  temperature  of  the  sea  is  taken  each  time  the  instru- 
ments on  board  are  read,  a  small  canvas  bucket  being  used  from  the 
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bridge  foi  the  purpose  of  drawing  &  aample  of  water.  Oaoe  daily,  at 
noon,  the  colonr  of  the  aea-water  is  meaiured  by  meauB  of  Forel's  oolonr- 
soale,  or  xanthometar.  As  this  observatioD  requiiea  a  keen  coloaF«enae, 
it  has  been  placed  in  charge  of  Dr.  £.  Wilson,  tikn  artist  of  the  expedition. 

The  whole  of  the  meteorological  work  on  board  is  under  the  Hpeda] 
charge  of  the  first  officer,  Lieut.  Charles  Boyds,  k.n.,  who  has  had 
considerable  experience  in  observing. 

For  reaching  great  eleyations  in  the  air,  reliance  is  to  be  placed  on 
kites,  and  fer  this  purpose  light  aluminium  meteorographs  have  been 
provided  for  attachment  to  the  large  box-kites  of  Hargrave's  pattern. 
While  in  the  Bay  of  Biscay,  an  experiment  was  made  in  flying  a  couple 
of  small  box -kites  tandem-fashion  from  the  ship,  and  they  were  foand 
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to  rise  readily  and  maintain  their  altitude  steadily  for  nearly  an  hoar 
when  the  ship  was  running  before  the  wind,  and  therefore  in  the 
least  favourable  oondition  for  the  experiment.  No  instruments  were 
attached,  and  the  only  difficulty  found  was  that  the  kites  descended 
too  abruptly. 

It  was  interesting,  on  the  voyage  ont,  to  see  how,  as  the  ship  left  the 
region  of  the  variable  westerly  winds  and  entered  that  of  the  steady 
Trades,  the  barograph  traces  lost  the  iir^ular  ups  and  downs  charao- 
teristio  of  British  weather,  and  settled  into  the  uniform  semi-diamal 
wave  of  the  tropics,  each  day  reproducing  the  gently  rising  and  falling 
onrve  of  the  day  before. 

The  thermometers  supplied  for  use  ou  shore,  or  during  the  winter- 
ing, were  graduated  so  as  to  be  capable  of  showing  temperatures  lower 
than  any  that  have  yet  been  recorded  in  nature.  For  measuring 
wind- pressures,  Mr.  W.  H.   Dines  supplied  one  of  his  pressure-tube 
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anemometers,  with  a  special  adjustment  fitting  it  for  nse  in  extreme 
cold.  A  sunshine-recorder  has  also  been  designed  which  will  admit  of  a 
continuous  record  when  the  sun  remains  above  the  horizon  during  the 
whole  twenty-four  hours. 

Oceanographical  research  in  the  antarctic  area  is  of  particular 
importance,  as  all  the  evidence  which  is  at  present  available  points  to 
the  Southern  ocean  as  the  mainspring  of  the  circulation  of  all  the  seas 
of  the  globe.  It  is  desirable,  therefore,  to  have  observations  connecting 
the  temperate  and  tropical  oceans  with  the  Southern.  This  was 
attempted  on  the  voyage  of  the  Discovery  by  regular  observations  of  the 
temperature  and  salinity  of  the  surface  water  twice  daily.  The  deter- 
minations of  salinity  on  board  a  small  vessel  cannot  possibly  be  made 
with  the  minute  degree  of  exactness  properly  insisted  on  in  a  laboratory 
on  shore ;  but  they  can  be  made  with  quite  sufficient  accuracy  for  the 
purpose  of  elucidating  the  physical  condition  and  probable  movements 
of  the  water.  Two  methods  are  employed — that  of  specific-gravity 
determinations  by  means  of  Buchanan's  absolute  hydrometer,  and  that 
of  chlorine  determinations  by  the  use  of  a  standard  solution  of  silver 
nitrate.  In  this  way  two  entirely  independent  values  for  the  salinity 
are  obtained  for  each  sample.  The  physical  laboratory  in  which  these 
observations  were  carried  on  at  first,  is  possessed  of  one  great  advantage 
for  Work  in  polar  regions,  for  its  proximity  to  the  galley  ensures 
that  it  is  always  warm ;  but  in  the  tropics  this  was  so  little  of  a  benefit 
that  I  understand  the  work  was  removed  to  one  of  the  cabins.  This 
laboratory  also  became  inconveniently  crowded  with  iron  apparatus  of 
all  kinds,  as  it  lies  outside  the  nonomagnetic  area  within  which  the 
zoological  and  botanical  laboratories  stand,  and  these  are  consequently 
not  allowed  to  contain  so  much  as  a  file  or  an  iron  wire  bottle-brush. 

Lieut.  E.  H.  Shackleton  undertook  the  salinity  determinations,  and 
proved  a  very  apt  and  enthusiastic  pupil.  The  record  of  his  work  from 
Madeira  to  Gape  Town,  which  I  have  seen,  bears  every  mark  of  care 
and  accuracy.  In  the  absence  of  a  trained  chemist,  it  seemed  inexpedient 
to  attempt  the  collection  and  analysis  of  the  gases  of  sea-water, 
or  determinations  of  alkalinity  or  ammonia.  It  may  be  mentioned  that 
the  distilled  water  required  for  the  various  solutions  is  provided  on 
board,  thanks  to  the  care  with  which  Mr.  Skelton  manages  the  distil- 
ling plant  in  the  engine-room.  The  chemicals  for  standard  solutions 
were  weighed  on  shore,  and  each  quantity  separately  sealed  up  in  a 
glass  tube.  Mr.  Ferrer,  the  geologist,  had  received  instruction  from 
Prof.  Letts  in  the  use  of  a  special  apparatus  for  determining  the 
amount  of  carbonic  acid  in  the  atmosphere,  which  he  fitted  up  in  the 
physical  laboratory;  but  the  difficulties  in  the  way  of  carrying  out 
the  work  are  very  great.  All  chemical  work  at  sea  has  to  be  per- 
formed under  difficulties,  and  is  only  possible  in  a  very  carefully  planned 
laboratory  adapted    structurally  to  the  special   work  that  is  to  be 
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tmdertaken,  so  as  to  ensure  sufficient  light  and  secure  resting-places 
for  every  piece  of  apparatus,  however  small. 

The  appliances  for  deep-sea  work,  most  of  them  supplied  by  the 
Admiralty,  comprised  an  ample  supply  of  Miller-Casella  thermometers, 
a  certain  number  of  Negretti  and  Zambra's  reversing  thermometers 
in  Magnaghi  frames,  and  several  Challenger-type  water-bottles  for 
collecting  samples  at  various  depths.  Most  reliance  will,  however, 
be  placed  on  the  Pettersson-Nansen  insulating  water-bottle,  which 
secures  a  sample  of  water  and  enables  the  exact  temperature  to  be 
taken  simultaneously.  Three  of  these  beautiful  pieces  of  apparatus 
have  been  supplied,  and  they  are  expected  to  yield  most  important 
information  as  to  the  distribution  of  temperature  and  salinity  with 
depth.  I  have  also  sent  out  a  water-bottle  on  my  own  pattern  for  use 
in  shallow  water,  for  which  it  has  certain  special  advantages. 

Convenient  cases  for  holding  the  thermometer  and  water-bottles,  to 
be  fixed  on  the  after  wall  of  the  wardroom  companion,  were  designed 
on  board  and  made  by  the  ship's  carpenter,  so  that  the  instruments  could 
be  kept  safely  and  conveniently  on  deck  ready  for  use.  Lieut.  M. 
Bame  takes  charge  of  the  deep-sea  apparatus. 

The  Lucas  sounding-machines  of  large  and  small  size  appear  to  be 
very  well  suited  for  their  work ;  but  the  steam-gear  for  working  the 
wire  lines  had  not  been  fully  tested  while  I  was  on  board. 

In  this  brief  sketch  reference  has  only  been  made  to  the  parts  of 
the  work  which  came  under  my  personal  notice,  or  as  to  which  I  gave 
written  instructions  to  supplement  those  contained  in  the  *  Antarctic 
Manual.'  I  have  said  nothing  as  to  the  captive  balloon,  the  platinum 
resistance  thermometer,  the  whole  magnetic  equipment  under  Lieut. 
Armitage's  charge,  the  physical  apparatus  to  be  used  by  Mr.  Bemacchi, 
or  about  many  branches  of  research  which  will  be  taken  up  if  time  and 
opportunity  permit.  And  I  have  said  nothing  of  the  arrangements  for 
biological  work  under  the  charge  of  my  old  friend  Dr.  Koettlitz  and 
Mr.  Hodgson.  Over  the  arrangement  of  this  department  Mr.  Qeorge 
Murray,  the  scientific  director,  personally  presided,  and  I  am  indebted 
to  him,  as  to  all  the  officers  and  to  every  member  of  the  scientific  staff, 
for  much  kindness  and  the  most  hearty  help  in  all  my  work  on  board. 


IL  FKOM  MADEIRA  TO  THE  CAPE. 

By  GEORGE   MURRAY,   F.RS. 

Thic  first  observation  of  general  interest  which  I  find  in  my  scientific 
diary  after  leaving  Madeira  is  under  date  August  22,  obs.  lat.  1?^  22 
N.,  long.  20*^  7i'  W.    It  is  as  follows :  "  The  morning  opened  with  every 
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TuiUe  ai^  of  having  been  in  the  vioioity  of  a  gale,  and  the  meteoro- 
logioal  observations  coincided  with  theee  eye  obeervationa.  ...  At 
noon  there  waa  a  remarkable  change  in  the  appearance  of  the  wmUn, 
which  I  put  dutrn  without  hesitation  to  the  proaenoe  of  Urga  ahoAla 
of  diatoms.  We  started  pumping  (through  tow-nets)  at  once,  and  the 
appearance  of  the  net  and  the  Murray-Blaokman  funnels  confirmed 
this.  So  soon  as  it  settled  I  made  a  briuf  examination,  finding  oertainly 
many  Feridiniane  (Cerafiun  and  Periiiiiii'uui),  but,  far  outweighing  theee, 
an  extraordinary  quantity  of  broken-np  organic  refnae.      Some  of  it 


appears  to  have  been  digested  and  excreted  by  marine  Crustacea,  Jsto., 
but  most  of  it  looks  like  deoompoaed  matter  from  a  river,  broken-down 
fragments  of  vegetation  too  much  dooomposed  for  determination.  There 
are  large  numbers  of  bacteria.  I  inquired  our  position,  and  we  are 
about  120  miles  off  the  African  ooast.  The  Senegal  river  ia  hardly 
eq^ual  to  this.  I  am  therefore  driven  to  alternative  explanations,  viz, 
an  ofbhore  gale,  as  at  present  indicated  by  the  meteorological  obeerva- 
tioua,  into  the  effect  of  which  we  have  run,  or  an  upwelliug  of  inland 
waters,  such  as  that  recorded  by  Mr.  Benest  in  these  parts  on  the 
Silvertown  Company's  ship  Dacia,      The  surface   temperature  is  81''; 
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the  8  a.m.  temperature  was  77^-5.  Lieut.  Shaokleton  gives  the  denaitj 
at  16^  56'  C.  =  1-02685,  the  salinity  at  84°  F.  =  20-75."  I  oommenced 
that  evening  a  prolonged  microsoopic  examination  of  this  water,  finish- 
ing at  2  a.nL  next  day.  The  result  I  note  as  follows :  *'  Most  of  the 
organic  detritm  is  unrecognizable,  but  with  it  now  and  then  there  are 
particles  which  indicate  an  origin  from  land  waters.  However,  this 
is  in  small  proportion,  and  it  would  be  dangerous  to  conclude  that  this 
great  body  of  matter  had  an  exclusively  luid  origin.  There  are  more 
Peridinians  in  it  than  I  at  first  thought.  It  appears  that  there  is 
commonly  here  a  large  patch  of  greenish-yellowish  water,  and  there 
is  certainly  a  case  for  farther  investigation,  not  only  of  the  surface, 
but  of  the  lower  layers  by  water-bottle."  Very  soon  after  8  a.m.  on 
the  next  day  (lat.  15°  25'  N.,  long.  20°  25'  W.)  we  noticed  a  distinct 
change  in  the  colour  of  the  sea,  and  by  noon  it  had  regained  its  normal 
blue  to  the  casual  eye.  I  append  the  readings  by  Dr.  Wilson  of  Forel's 
xanthometer  (adjusted  previously  by  Dr.  Mill).* 
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Work  was  now  getting  reduced  to  a  system,  and  general  directions 
for  all  hands,  naval  and  scientific,  were  drawn  up  and  inscribed  in  the 
Order  Book  by  Captain  Scott  and  myself.  The  most  splendid  spirit 
declared  itself.  While  Captain  Scott  occupied  extemporized  quarters 
in  the  port  laboratory,  engrossed  with  his  new-found  study  of  the 
microscope,  in  which  he  became  miraculously  expert  almost  at  once,  as 
did  Lieut.  Boyds,  I  found  myself  interested  more  and  more  in  affairs 
only  verging  on  my  province,  and  occasionally  occupying  positions  our 
Commander  kindly  thought  inconsistent  with  my  duty  as  the  parent  of 
a  family. 

Not  only  was  the  general  efficiency  of  the  staff  in  progress,  but 
we  began  to  interest  and  educate  the  men  in  the  work  of  the  Ex- 
pedition, and  a  weekly  course  of  lectures  was  begun  with  lantern 
slides  and  microsoopic  demonstrations  to  heighten  their  interest.     This 


*  On  my  homeward  paaaage  in  the  Briton,  I  found  much  closer  in  shore,  at  the 
lame  latitude,  precisely  similar  conditions,  and  I  wish  to  record  these  obserfations  in 
the  hope  they  may  be  followed  up. 
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immediately  had  an  excellent  effect,  aad  I  found  myself  beset  with  later 
inqnirieB  as  to  the  meaning  of  this  or  that  apparatoB,  or  what  was  the 
plaoe  of  some  orgaQisin  in  the  economy  of  sea-life,  that  were  as  grati^ring 
aa  they  were  often  puiszling.  All  this  excellent  good  feeling  waa  kept 
np  without  one  single  break  in  the  "horse  latitudeB,"  where  one  day 
we  collected  fifteen  tons  of  rain-water  from  the  deck. 

So  soon  as  I  observed  that  our  projected  oonrse  lay  near  the  island 
of  South  Trinidad,  I  entertained  the  hope  that  we  might  be  able  to 
effect  a  landing  on  so  interesting  a  spot.  Its  interest  to  the  naturalist 
lies  in  the  fact  that  it  is  an  oceanic  island  of  considerable  elevation, 
and  some  hundreds  of  miles  from  the  nearest  land  of  any  extent,  and,  ibnt 
for  abortive  attempts  to  settle  on  it,  was  uninflnenoed  by  man.  Halley 
(afltronomer-royal)  landed  on  it  April  17, 1701},  and  put  on  it  aome  goftts 
and  hogs,  and  a  pair  of  guinea-fowl  from  St.  Helena.  An  English 
attempt  to  settle  on  it  was  made  in  I78I,  and  a  like  unsuccessful  settlfr- 
ment  was  tried  by  the  Brazilians  *  at  a  later  date.  Other  recorded 
landings  are  by  Amaso  Delano  (1S03),  Sir  James  Clark  Roes  (1839); 
and  doubtless  the  island  has  been  frequently  visited  for  a  few  hours  at 
a  time  by  the  orews  of  sailing  and  other  ships.  Our  sailmaker  told  us 
of  such  landings,  and  Captain  Soott  found  near  our  landing-place  a 
record  of  a  visit  by  H.M.S.  Ruby  in  1S81>.  Most  of  the  above  particulars 
are  taken  from  the  'South  American  Pilot,'  part  i.  4th  edit.  (1893), 
p.  43,  which  also  records  a  visit  by  (^'aptain  Buokle  in  H.M.S.  Qroieter 
in  1844,  and  from  Mr.  E.  F.  Knight's  '  Cruise  of  the  Fakoa.'  Mr. 
Knight  spent  some  time  on  the  island,  and  gives  the  only  detailed 
aooount  of  it  known  to  me  {loc.  «(.).  I  have  read  his  'Cruise  of  the 
Alerle '  since  my  rotnrn. 

The  island  is  in  lat.  20°  30'  S.  long.,  29^  22'  W.  (approx.),  ia  about 
3  milee  in  length  (north-west  and  south-east),  and  about  li  in  breadth. 
It  consists  of  a  rugged  mass  of  tumbled  volcanic  rock,  the  central  peak 
rising,  according  to  the  '  South  American  Filot,'  to  3000  feet,  and 
according  to  the  Admiralty  chart,  202()  feet.  The  Martin  Yaz  islets, 
about  2i)  milea  distant  from  South  Trinidad,  are  three  small  barren 
rooks  which  have  no  influence  on  the  fauna  and  flora  of  South  Trinidad. 
The  picturesque  aocouot  of  Mr.  Knight's  adventures  on  the  island  is 
easily  accessible  and  welt  known,  and  bad  no  small  influence  on  the 
more  adventurous  members  of  our  party  in  whetting  their  appetite  for 
a  "run  ashore"  on  it.  The  opportunity  which  it  would  afford  of  exeroising 
the  observing  and  collecting  powers  of  our  company  was  the  main 
serious  purposes  of  our  landing,  though  the  mere  pleasure  of  the 
undertaking  was  shared  by  all  alike,  commander,  officers,  and  men.  It 
was  easy  to  tell  at  a  glance  at  the  men  who  were  appointed  to  land 
and  who  were  not.     One  bluejacket  is  reported  to  have  wept  in  vexation 
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at  being  left  behind.  There  wu  a  lingering  fear,  begotten  of  tlie 
nAvigatoi's  ofaaff,  tlut  we  might  after  all  miu  this  minnte  ooeanio 
islet  in  the  night,  and  all  hands  vere  comforted  hy  the  bright  and 
early  intimation  at  6  a.m.  that  land  was  20  miles  right  ahead. 

Daring  the  next  few  hours  sketohers  and  photographers  were  btiay, 
and  Dr.  Wilson's  ooloared  drawings  of  the  approach  to  the  island  reodei 
most  aooorately  the  dream-like  appearance  of  this  remarkable  oloster 
of  volcanic  peaks  in  the  early  tropical  dawn.    To  some  of  ns  the  oat- 


COAST  or  TBUHDAS  ULASD, 

line  suggested  an  early  momlng  view  of  the  old  tOiVa  of  Edinburgh, 
cnlminating  in  the  Castle  Book ;  others,  pethapi  more  happily,  thonght 
of  Arran  from  the  north  or  north-east.  A  nearer  approach  showed  our 
scenery  to  be  wilder  and  more  inhospitable — to  be,  in  fact,  the  Trinidad 
of  our  impresBiocB  from  Hr,  Knight's  narrative.  But  the  business  in 
hand  began  to  claim  attention. 

At  10.30  a.m.,  aocording  to  plan,  two  whale-boats  left  the  ship. 
The  first,  in  charge  of  Captain  Scott,  contained  Dr.  Euettlitz,  Mr.  Hodg- 
son, Mr.  Skelton,  and  myself;  the  second,  in  charge  of  Lieut.  Royds, 
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carried  Lieut.  Shaokleton,  Dr.  Wilson,  and  Mr.  Ferrar.  The  proposal 
was  to  land  near  Mr.  Knight's  cascade,  at  a  rock  which  he  describee 
as  forming  a  natural  pier.  To  judge  by  the  surf  along  the  coast,  it  was 
the  only  possible  landing-place  in  sight,  and,  as  we  approached*  it 
offered  few  attractions.  By  anchoring  the  boats  and  backing  in,  all 
landed  without  mishap,  and  our  equipment  was  passed  ashore.  Two 
hands  were  left  in  each  boat  with  fishing-lines,  and  I  may  mention  they 
had  excellent  sport  during  our  absence,  securing  forty-four  Baliatea  and 
two  small  sharks.  Forty-three  of  the  Balistea  were  of  the  same  species, 
and  the  remaining  one  was  the  only  specimen  of  its  kind  obtained  either 
by  the  boats  or  the  shore  party.  The  natural  pier  was  not  of  coral,  as 
Mr.  Knight  describes  it,  but  of  a  volcanic  rock,  which  was  worn  in 
places  in  such  fashion  as  to  suggest  coral  to  a  casual  observer. 

The  shore  party  were  Dr.  Wilson,  Mr.  Hodgson,  and  Mr.  Ferrar,  with 
several  hands.  Another  party.  Captain  Scott,  Dr.  Koettlitz,  Lieut. 
Boyds,  and  myself,  with  four  men,  ascended  the  ravine,  reaching  the 
tree-fern  zone,  the  lower  limit  of  which  was  1090  by  both  aneroids. 
Mr.  Skelton  reached  by  himself  an  elevation  at  another  place  where  he 
could  see,  funross  the  island,  the  Martin  Yaz  islets  on  the  horizon ;  and 
Lieut.  Shackleton,  also  by  himself,  followed  on  our  track  as  far  as  a 
plateau  at  the  foot  of  the  high  waterfall  where  the  stream  emerges 
from  the  forest  of  tree-ferns.    I  shall  take  ecush  party's  story  by  itself. 

Our  party  found  very  little  of  interest  at  first,  the  piled-up  rocks  being 
partly  covered  with  a  coarse  Gyperua,  and  here  and  there  in  the  crevioes 
grew  a  fern.  Another  very  wiry  plant  {FimbriMtylis)  appeared  higher  up, 
but  sparsely,  and  at  about  400  feet  another  fern.  I  scraped  some  fresh- 
water algse  from  stones  in  the  bed.  of  the  stream,  which  was  low,  though 
the  banks  show  that  at  times  it  must  be  a  deep  torrent,  here  and  there 
branching  out  into  other  channels  now  dry.  Two  lichens  were  fairly 
abundant  on  the  stones  and  on  the  trunks  of  the  numerous  dead  trees, 
described  by  Mr.  Knight  from  this  and  other  valleys.  These  trunks 
{Cmaalpinia  sp.)  have  plainly  been  dead  for  many  years, and  are  bleached 
white,  and  for  a  great  part  covered  with  lichens.  The  wood  is  a  hard 
red  wood,  and,  from  the  abundance  of  the  trunks,  they  must  represent  a 
considerable  forest,  now  vanished  from  the  island.  Dr.  Koettlitz  was 
busy  all  the  way  up  collecting  flies,  spiders,  dragonflies,  etc.,  which  were 
abundant  considering  the  scarcity  of  vegetation.  Mr.  Knight  appears  to. 
have  observed  no  insects.  We  obtained  a  few  earth-worms  here  and 
there,  and  I  should  say  they  were  unexpectedly  common.  At  the  plateau 
at  the  foot  of  the  high  waterfall  we  turned  to  the  right,  and,  ascending 
by  a  precipitous  route,  reached  a  ledge,  along  which  we  passed  to  the  left 
to  the  tree  ferns,  and  stopped  in  the  bed  of  the  stream  where  it  issues 
from  the  tree-ferns  to  fall  over  the  face  of  the  precipice.  Some  way 
down  the  sheer  face  of  this  cliff,  we  observed  the  basaltic  rock  take  a 
columnar  form,  not  quite  perpendicular,  but  emerging  at  an  angle  from 
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tlLB  zook  Ckoe.  On  the  w&y  np  I  oollsoted  a  Bftge  withoat  Sower,  whioh 
wft>  tlieonly  phaiierogMn,  bendet  the  two  Oyperaeem  and  the  dead  treea, 
we  met  with.  There  was  a  fair  amount  of  vegetatian,  bnt  a  perfectly 
amazing  lack  of  variety.  Considering  the  liland's  favourable  eitnation 
from  a  dimatio  point  of  view,  this  barrenDefla  ie  soaroely  credible.  Land- 
crabs  simply  swarmed  all  the  way  np,  and  I  am  bound  to  confess  they 
did  not  make  npon  u  the  Nme  w^ird  impression   that  Hr.  Knight 


ezperienoed.  FcMsibly  we  regarded  them  simply  from  a  nataraliat's 
point  of  view.  Dr.  EoettUts  and  some  of  the  men  fed  tbem  at  lanoh- 
time,  and  of  coarse  we  colleoted  suitable  speoimens.  Bird-life— espeoially 
petrels — was  eveTy where  abundant.  Birds  hovered  about  onr  heads,  and 
when  we  stopped,  perohed  close  beside  ns.  They  were  quite  easily  taken 
by  the  hand,  in  bntterfiy-nets,  etc. 

On  reaching  the  tree-ferns,  I  expected  to  find  nnder  their  shelter  a 
profusion  of  mosses,  hepatioee,  liohens,  etc.,  bnt  oTen  there  the  same 
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barren  oharaoter  was  maintained.  A  few  small  ferns,  fern  proihallia^  and 
some  filamentous  green  growth,  which  may  be  the  sporogoninm  of  a  moss 
or  a  small  alga,  were  growing  near  the  stream  where  it  passed  throngh  the 
ferns.  I  cut  down  and  brought  with  ns  a  small  tree-fern.  The  average 
height  was  from  12  to  15  feet,  though  I  should  say  that  a  few  were 
markedly  higher. 

My  first  impression  was  that  the  dead  tree-trunks  were  the  remains 
of  a  forest  the  trees  of  which  had  perished  from  some  fungus  or  insect 
plague  many  years  ago.  They  were  very  much  in  the  condition  Mr.' 
Knight  describes  on  the  occasion  of  his  visit  twenty  years  ago.  The 
wood  is  a  very  hard  durable  wood,  and  seemed  to  be  very  little  invaded 
by  fangus  growth.  Taken  together  with  the  general  barrenness  of  the 
vegetation,  I  cannot  escape  the  idea  that  some  general  destruction  of 
vegetation  has  taken  place  in  this  valley,  possibly  over  the  whole  island, 
and  that  its  present  condition  represents  a  struggle  back  again  to  the 
normal  state.  There  was  no  sign  of  the  pigs  and  goats  which  at  one 
time  were  landed  on  the  island.  One  cannot  help  recalling  the  destruc- 
tion of  trees  in  St.  Helena  by  goats  as  recorded  by  Mr.  Darwin  in  the 
'  Voyage  of  the  Beagle*  Has  some  such  action  taken  place  here  with 
the  result  that  the  climate  has  been  changed,  and  the  general  vegetation 
impoverished  with  a  reaction  involving  the  extermination  of  the  goats 
themselves  ? 

Our  party  reached  the  general  rendezvous  on  the  shore  at  4.30,  after 
an  exhausting  climb.  The  tide  had  risen,  and  we  were  cut  off  from  the 
place  of  meeting  by  a  high  rocky  point,  which  had  to  be  climbed  after 
an  attempt  by  Captain  Scott  and  myself  to  wade  round  it.  Bespect  for 
specimens,  camera,  gun,  etc.,  caused  us  to  abandon  this  when  we  found 
the  water  breast-high. 

Lieut.  Shackleton,  who  had  followed  us,  made  an  interesting  and 
useful  general  collection  and  an  acute  series  of  observations.  He 
obtained  from  a  gannet's  nest  a  specimen  of  a  leguminous  plant,  no 
doubt  the  kind  referred  to  by  Mr.  Knight  as  growing  on  the  other  side 
of  the  island,  from  which  the  bird  had  transported  it.  He  took  water- 
samples  from  the  streams,  and  has  since  analyzed  them,  and  obtained 
some  photographs  of  birds  and  their  nests.  Like  the  rest  of  us,  he  was 
too  heavily  laden  for  dimbing  easily  among  the  rocks. 

Mr.  Skelton  made  an  adventurous  journey  by  himself — a  rash 
proceeding  in  such  a  place — eventually  reaching  a  point  where  he 
could  see  across  the  island,  though  nowhere  near  the  highest  point. 
He  went  eastwards  in  the  direction  of  the  Monument,  and  steadily 
pursued  his  special  task  of  observing  and  collecting  birds  and  their 
eggs.  In  this  he  was  particularly  successful.  On  returning,  he,  on  his 
part,  was  also  cut  off  by  the  tide,  and  found  himself  in  a  very  dangerous 
situation,  where  he  could  neither  advance  nor  retreat.  He  managed 
to  lower  his  gear,  and  then  climb  up  the  cliff  and  work  his  way  roiuid^ 
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ftrriviag  just  as  the  whole  party  was  UMmUed.  He  had  Darned  too 
mooh,  and  in  the  later  atage  of  hia  jonmey  Buffered  Anm  aramp.  ISia 
bag  waa  7  petrela  and  4  eggs ;  i  ganneta  and  3  eggs ;  4  tema  and  3 
eggs.  Unfortanately,  these  e^a  were  broken  in  the  boat  on  retnming. 
On  the  reaasembly  of  the  whole  party  at  the  rendezvoua,  the  tide 
waa  found  to  have  oat  na  off  from  the  "natural  pier"  mentioned — it 
was  a  very  natural  pier  indeed — but  it  was  safely  reached  throngb  the 
Burf,  the  first  waders  carrying  ont  a  line  with  them.    As  the  faithful 
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Cross  led  the  way,  I  followed  him,  and  we  had  the  reward  of  onr 
temerity  in  getting  off  very  cheaply — the  rest  of  the  party  thoroughly 
enjoying  their  varying  fortunes.  One  member  fought  a  little  shy  of 
the  ordeal,  and  deuervedly  came  off  worst,  to  the  huge  delight  of  his 
friends.     The  whole  party  reached  the  Digoooery  at  6.10  p.m. 

Lieut.  Armitage  had  swung  the  ship  during  onr  absence,  and  Lieut. 
Bame  had  practised  with  sonnding-gear,  water-bottle,  etc  Before 
Betting  out  in  the  morning  a  fish-trap  had  been  lowered  and  buoyed. 
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On  hoistiog  it  in,  it  was  found  to  contain  only  the  bait.  Nothing  was 
caught  by  the  hand-lines  from  the  ship — ^two  n^ative  results  that  are 
surprising  after  Mr.  Knight's  experience  in  the  Faleom  and  that  of  our 
men  in  the  boats  dose  in  shora 

Mr.  Ferrar  made  an  interesting  series  of  geological  obsenrations, 
and  his  specimens  have  been  examined  by  Mr.  G.  T.  Prior  of  the 
Mineral  Department  of  the  British  Museum.  Mr.  Prior  recently 
examined  the  specimens  collected  by  Sir  James  Clark  Boss  on  his  out- 
ward Toyage,  and  has,  I  fear,  anticipated  Mr.  Femur's  observations.  In 
his  paper  in  the  Mineralogieal  Magasine  (vol.  xii.  No.  58)  he  describes 
the  Ninepin  rock  as  of  phonolite,  and  quotes  Mr.  Knight's  description  of 
the  whole  island  as  rotten  and  toppling  to  pieces — a  very  graphic 
description  of  the  place.  He  goes  in  detail  through  the  mineral 
structure  of  the  island,  and  makes  an  interesting  comparison  of  it  with 
Fernando  Noronha.  '*  The  characters  of  these  rocks,  as  well  as  many 
of  the  geological  features  of  the  island,  such  as  the  remarkable  peaks  of 
phonolite  associated  with  basaltic  lavas,  suggest  analogies  between 
Trinidad  and  the  island  of  Fernando  Noronha,  off  the  coast  of  Brazil,  a 
thousand  miles  to  the  north,  so  that  it  appears  possible  that  the  two 
islands  owe  their  origin  to  a  very  similar,  if  not  contemporaneous, 
Tolcanic  outbreak."  In  a  letter  he  says  of  Mr.  Ferrar's  specimens, 
''The  rocks  do  not  differ  much  from  those  collected  by  the  Boss 
expedition,"  and  in  this  department  we  have  been  unluckily  anticipated. 

I  have  already  alluded  to  the  extreme  barrenness  of  the  island  from 
a  botanical  point  of  view.  Two  plants  belonging  to  the  Cyperacefls, 
both  endemic,  clothe  the  valley  we  ascended.  The  predominant  form 
is  CyperuB  atlaniieua^  Hemsl.,  and  a  rarer  form  is  Fimbrisiylis  tienola, 
Hemsl.  Dr.  Copeland,  the  astronomer,  landed  here  in  1874,  and 
collected  a  number  of  plants  referred  to  in  the  Challenger  Beporit^ 
Botany,  iii.  p.  123,  by  Mr.  Hemsley.  He  was  more  fortunate  in  some 
respects  than  we.  He  obtained  nine  phanerogams,  four  ferns,  and  four 
lichens.  The  tree-fern,  which  forms  so  remarkable  a  feature  of  the 
higher  ground,  is  Oyathea  Gopelandi^  Kuhn  and  Luerss.,  also  an  endemic 
species.  In  addition  to  the  ferns  found  by  Dr.  Copeland,  we  found 
three  others,  Pteris  jftalmatay  a  Nephrodium^  and  another  not  yet  deter- 
mined, besides  a  moss  (laopterygium)  and  an  Hepatic  (^Eulejeunea), 

Even  the  fresh-water  algas  from  the  cascade  give  barren  results. 
We  got  three  lichens,  Bamalia  anceps,  Nyl.,  a  West  Indian  form ;  Utnea 
harbalGf  var.  rubigina,  Meyer  and  Fest.,  a  very  widely  distributed  form ; 
and  Farmelia  laUssima^  Fee,  var.  insidioaa^  MliU.  Arg.,  also  widely  dis- 
tributed. The  bean  collected  by  Lieut.  Shackleton  from  a  bird's  nest, 
and  so  often  referred  to  by  Mr.  Knight  in  his  later  book,  '  The  Cruise 
of  the  Alerted  is  Canavalia  ohtusifolia^  L.,  a  widespread  tropical  form,  also 
obtained  on  the  island  by  Dr.  Copeland. 

Sir  George  Hampson  informs  me  that  it  will  take  a  long  time  to 
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work  up  the  inseots.  Mr.  Pooock  famishes  me  with  the  followiDg  note  : 
'*  The  spiders  collected  in  the  island  of  Trinidad  are  referable  to  five 
species,  of  whioh  I  have  been  able  to  identify  only  two— namely,  Hetero- 
poda  venatoria,  the  nbiquitous  honse-spider  of  the  tropics,  and  Tislro- 
matha  nitena,  And.,  also  a  widely  ranging  tropical  form.  There  are  also 
two  specimens  of  a  Plexippus-like  attoid  spider,  one  example  of  species 
of  Aranea^  and  several  immature  specimens  of  a  species  of  Leueamge" 
Mr.  Knight  frequently  refers  to  the  land-crabs  as  "loathsome"  and 
''unlike  any  I  have  ever  seen,"  etc.  They  are  quite  common  and 
widely  distributed.  The  two  crabs  we  found — and  they  made  no 
terrible  impression  upon  us  —  are  Oecarcintia  lagottomua  and  Grapnu 
nuiculatus.  The  fishes  obtained  by  Mr.  Hodgson  and  the  men  in 
the  boats  are  :  Muraena  punctaiofasciata,  Blkr. ;  Epinephelus  merra^  Bl. 
Olyphidodon  hengcUetma,  Bl. ;  Platyghtsiu  cyanoatigma^  G.  and  Y. ;  Gliwu 
nuchipinnia^  Q.  and  G. ;  AcarUhurua  chxrurgus^  Bl.  Sohn.  ;  Bcdiaies  huniva^ 
Lac6p. ;  Balistea  maculatus^  Gm. ;  ab  determined  by  Mr.  Boulenger. 
They  are  all  well  known,  and  call  for  no  special  remark. 

The  birds  belong  to  seven  species,  of  which  one  petrel  appeared  to 
be  new  to  science,  and  Dr.  Bowdler  Sharpe  had  named  it  (Eatrelata 
tnhonu  The  other  species,  which  was  found  nesting  at  a  higher  eleva- 
tion than  0.  wilaoni,  was  0.  irinitatiSy  a  petrel  discovered  by  the  Magenta^ 
and  not  hitherto  represented  in  any  museum  in  this  country.  The 
irigate-bird  procured  was,  curiously  enough,  the  smaller  species,  Fregaia 
arielf  and  not  the  larger  one,  F,  aquila^  which  was  the  species  met  with 
on  South  Trinidad  by  the  Earl  of  Crawford  in  the  Venus, 

Mr.  Knight's  description  of  South  Trinidad  as  *'  the  hottest,  most 
depressing,  and  uncanny  spot  on  earth  "  is  no  exaggeration,  but  the 
place,  apart  from  its  unfound  piratical  treasures,  has  a  fascination  for 
the  naturalist  that  is  not  abated  by  the  discomforts  of  travelling  over  it 

Perhaps  the  principal  excitement  of  our  southward  voyage  was  the 
constant  experiment  with  protected  tow-nets.  One  evening  I  drew  the 
plans  of  Mr.  Blaokman  and  myself  of  a  torpedo-shaped  protected  net. 
Captain  Scott  summoned  the  carpenter,  and  it  was  at  once  put  in  hand. 
It  answered  fairly  well,  but  the  trials  were  hardly  in  progress  before 
he  began  a  fresh  series  of  experiments  with  canvas  covers  instead  of 
wooden  shields.  In  fact,  between  microscopical  work  and  tow-netting, 
I  began  to  feel  the  captain  was  rapidly  usurping  the  director's  plaoOt 
and  it  gave  me  unqualified  pleasure  to  know  that  these  departments 
would  be  so  enthusiastically  looked  after  when  I  had  left  the  ehip. 
The  rival  nets  were  still  in  competition  when  Captain  Scott  made  a 
most  important  invention,  viz.  that  of  very  long  and  very  narrow  nets 
without  any  protection.  With  these  (which  I  shall  describe  elsewhere) 
we  were  able  to  tow-net  up  to  10  knots  without  any  protection  whatever. 
They  were  so  successful  that  we  for  the  time  abandoned  all  the 
experiments  with  protected  nets. 
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Two  events  relieved  the  monotony  of  the  later  stages  of  our  voyage. 
One  was  the  discovery  by  Dr.  Eoettlitz  of  a  new  Peridinian,  which  was 
named  Peridinium  SeoUiawum  after  our  oommander.  .  The  other  was  the 
oaptnre  by  myself  of  a  new  generic  type  of  pelagic  unicellolar  alga. 
There  was  a  general  petition  to  call  it  after  the  ship,  bnt  I  think  the 
ship  will  yet  be  commemorated  in  this  way,  and  I  prefer,  with  the 
President's  permission,  to  call  this  first  generic  type  Marhhamia  pelagicci. 

Looking  through  my  scientific  diary,  I  find  much  to  interest  the 
naturalist— less  of  general  interest,  and  in  my  private  diary  nothing 
that  would  be  other  than  merely  humorous. 


ni.  THE  "DISCOYEEY"  AND  THE  BELIEF  SHIP, 

By  Sir  OLXMXNTS  B.  MABEHAM,  E.O.B.,  F.R.S.,  President  B.a.S. 

When  the  National  Antarctic  Expedition  left  Simon's  bay,  it  may  be 
considered  to  have  entered  upon  its  real  work.  During  the  fifty-two 
days  of  the  voyage  thence  to  New  Zealand  experience  was  acquired 
respecting  the  adaptability  of  the  ship  to  her  work,  respecting  the 
qualifications  of  officers  and  men,  and  respecting. the  organization  of  all 
the  various  scientific  investigations. 

Favourable  and  hopeful  reports  on  all  these  points  cannot  fail  to 
encourage  us  in  our  hopes  for  the  success  of  the  great  enterprise 
on  which  this  Society  has  entered,  in  conjunction  with  the  Boyal 
Society. 

First,  with  regard  to  the  design  of  the  ship.  The  spell  of  bad 
weather  from  October  27  to  November  3,  when  a  succession  of  westerly 
gales  were  experienced,  was  the  first  real  test  of  the  ship's  seaworthy 
qualities.  From  this  point  of  view  she  proved  entirely  satisfactory. 
At  times  it  blew  very  hard,  with  heavy  cross-seas,  and  the  squalls  burst 
in  violent  gusts  of  wind  and  hail  or  snow.  It  was  found  that  the  good 
ship  rose  easily  and  lightly  to  the  heaviest  seas,  was  wonderfully  stiff 
under  canvas,  and  surprisingly  dry.  Captain  Scott  had  expected  the 
possibility  of  shipping  seas  over  the  stem  when  running  before  heavy 
weather,  and  consequently  some  risk  of  broaching  to.  He  was,  there- 
fore, agreeably  surprised  to  find  that  no  such  danger  exists.  The  ship 
has  proved  to  be,  in  all  respects,  an  excellent  sea-boat.  For  this  the 
Societies  have  to  thank  Mr.  W.  E.  Smith,  the  designer,  and  one  of  the 
chief  constructors  of  the  Navy.  He  has  given  us  his  experience  and 
his  great  abilities,  almost  as  a  labour  of  love,  and  has  designed  for  us 
by  far  the  best  ship  that  ever  entered  the  polar  seas.  He  not  only 
had  to  consider  the  lines  of  modem  polar  ships,  but  he  also  had  to  take 
into  account  the  extreme  difference  of  sea  conditions  between   the 
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northern  and  sontbern  polar  ooeanB.  Captain  Scott  attribntea  the  eaae 
with  which  the  Ducoverg  rises  to  heavy  following  seas  entirely  to  the 
Tonoded  shape  of  tho  stem,  which  he  tMuks  will  alao  give  her  a  great 
advantage  in  the  ioe,  not  withstanding  the  severe  oriticismB  it  met  witii 
at  home.  A  good  sea-hoat  is  usually  what  seamen  oall  "  lively,"  and 
the  Diteovery  proved  anything  bnt  an  exoeption  to  the  mle.  She  was 
tossed  abont  like  a  oork  on  the  big  seas,  and  lolla  np  to  43°  have  been 
recorded.    Some  nonsense  has  appeared  in  the  newspapers  abont  her 


ezcessive  rolling.  I  should  like  to  have  the  people  who  write  abont  it 
on  board  a  Symondite  frigate  off  the  Horn  for  a  month.  Then  they 
would  know  what  rolling  is.  The  Discovery  has  never  rolled  a  degree 
more  than  she  is  perfectly  justi Bed  in  rolling.  Her  greatest  rnn  during 
tweuty-four  hours  was  223  knots,  and  200  knots  was  exceeded  on  sev«i«l 
oocasions. 

The  question  of  the  leaking  of  the  ship  is  qnite  another  matter,  and 
is  wholly  unconnected  with  her  design.   I  tig  a  question  of  woikmaoaliip. 
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The  leaking  in  the  holds  and  engine-room  had  been  oontinnoua  since 
the  ship  left  England,  and  a  bad  leak  bad  been  sprang  in  the  fore 
peak  after  entering  the  paok-ioe.  On  reaohing  Lyttelton,  she  was 
making  snffioient  water  to  neceaaitate  more  than  an  hour's  work  at  Ae 
hand-pninps  daily.  I  cannot  say  anything,  on  the  present  oooasion, 
about  the  blame,  for  the  matter  most  be  Donaidered  at  present  to  be 
nA  hidicf.     Bnt  Captain  Scott  very  properly  would  not  start   od  his 


antarctio  voyage  with  the   prospect  of  such  continnons  labour  at  the 
pumps. 

The  DiKoviry  was  taken  into  dock  at  Lyttelton  in  December,  and 
the  work  was  carried  oat  by  Mr,  It.  J.  Miller  in  the  meet  thoroagh 
manner  possible.  The  ship  was  oanlked  thronghont,  and  the  leaks 
-were  practically  stopped,  except  in  the  fore  peak.  Those  interested 
in  the  Expedition,  and  espeoially  the  friends  and  relations  of  those  on 
Ixiard,  now  have  the  satisfaction  of  knowing  that  the  leak  is  no  longer 
nerious,  and  that  the  amount  of  water  made  forward  in  a  day  can  be 
pumped  ont  in  ten  minutes.     For  this  resolt  our  cordial  thanks  are  due 
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to  Mr.  Miller,  and  our  other  friends  in  New  Zealand.  Ton  moat  dearly 
understand  that  there  is  absolutely  no  danger  from  the  leak;  only 
annoyance  and  a  little  extra  labour.  The  holds  are  as  fall  as  it  was 
possible  to  stow  them,  and  the  officers  have  absolute  knowledge  of 
what  is  on  board  and  where  each  particular  article  is  stowed.  The 
ship  contains  provisions  for  two  years  and  nine  months,  and  by  oaiwfiil 
stowage  they  were  able  to[start  with  285  tons  of  coal  in  the  bunkers, 
and  a  deck  load  of  65  tons,  altogether  350  toDs.  On  the  upper  deck 
were  also  45  sheep  and  23  dogs. 

Captain  Scott  has  proved  himself  to  be  the  beau  idecd  of  a  polar 
oommander.  The  Presidents  of  the  two  Societies  have  full'  confidence 
in  his  ability,  judgment,  and  skill,  and  that  he  possesses  those  higher 
qualities  which  fit  him  to  lead  men  in  times  of  hardship  and  peril.  We 
firmly  believe  that  he  will  secure  such  a  measure  of  success  as  the 
mighty  powers  of  nature  arrayed  against  him  may  render  possible. 
We  ask  no  more. 

Our  commander  is  an  expert  as  regards  some  of  the  scientific 
subjects  to  be  investigated,  and  those  the  most  important ;  and  he  is 
specially  fitted  for  the  direction  of  the  scientific  work.  It  is  a  difficult 
position,  requiring  infinite  tact  and  judgment,  and  no  man  is  better 
qualified  to  occupy  it.  His  principle  is  to  leave  each  man  a  maximum 
amount  of  freedom  in  his  particular  duties,  and  it  is  one  which  will 
work  admirably.  As  regards  supervision,  all  that  he  requires  is  that 
each  member  of  the  scientific  staff  shall  keep  a  summary  of  his  work  in 
the  captain's  cabin,  and  write  it  up  weekly.  These  books  are  open  to 
the  inspection  of  all  the  others,  so  that  each  man  knows  at  onoe  where 
to  get  information  respecting  the  work  of  other  departments,  and  can 
correlate  his  own  results  at  any  time.  With  regard  to  special  work 
that  members  of  the  scientific  staff  may  wish  to  do,  or  points  of  interest 
that  occur  ito  them,  the  captain  takes  opportunities  of  talking  it  over 
with  them,  and  they  know  that  he  is  always  willing  to  help  their  work 
when  possible. 

EEis  method  has  borne  the  test  of  success,  and  nothing  can  be  more 
satisfactory  than  the  genuine  feeliug  of  loyalty  and  good  comradeship 
that  exists  throughout  the  expedition. 

The  executive  officers  have  now  acquired  the  only  thing  they 
needed,  which  was  experience.  It  was  said  that  they  were  too  young 
and  inexperienced.  This  can  be  said  no  longer,  for  out  of  115  days 
since  leaving  England,  they  have  spent  107  at  sea,  and  most  of  them 
under  sail.  Lieut.  Boyds,  especially,  has  shown  that  he  possesses  all 
the  qualities  of  a  seaman.  The  men  are  thoroughly  up  to  their 
work,  and,  with  a  knowledge  of  the  arduous  character  of  ^e  service, 
are  in  the  keenest  spirits  to  undertake  it.  They  understand  the 
situation,  and  with  them  there  will  be  no  difficulty,  under  such  a  leader, 
in   enforcing  disciplinary  measures  for   purposes  of  health  or  with 


TBI  VOTAQK  SODTHWABD  OF  THE  "DISOOTMT." 


439 


other  objeotB.    Amongst  the  ofSceTS  th«re  has  not  been  a  single  dis- 
agreement during  their  voyage  of  15,000  milea. 

Lient.  Armitage,  with  Lieut.  Michael  Bame  as  hia  aaaistant,  has 
oharge  of  the  magnetio  obserrations.  All  that  he  does  is  well  done,  and 
hia  sonnd  judgment  ia  never  at  fanlt.  It  was  to  secure  some  important 
magnetic  results  that  the  Discovery  shaped  her  oourse  to  the  southward 
in  about  130  E.  Here  was  supposed  to  be  the  centre  of  magnetic 
intensity.  The  first  ioe  was,  of  oonrae,  an  important  event.  It  always 
has  been  so  in  pclat  voyages.  I  remember  inducing  the  present  Captain 
Egerton  to  oharge  his  first  ice  on  board  the  Alert.  But  it  was  rather 
a  formidable  piece,  and  bronght  the  ship  up  all  standing.     Sir  Gkorge 


Ifares  was  not  best  pleased.  But  there  was  no  suoh  danger  in  the 
Diteovery'i  first  ioe.  Michael  Bame  was  officer  of  the  watch,  on  a  dull 
snowy  morning,  and  he  gleefully  shouted,  "  Ioe  on  the  port  bow  I  "  It 
was  a  piece  about  2  feet  square.  Soon  after  the  good  ship  was  christened 
by  a  fair-sized  piece  strildug  her  bows.  It  was  on  Saturday,  November 
16.  At  noon  they  met  long  streams  of  ioe,  and  in  the  afternoon  a 
sounding  was  taken,  bottom  being  reached  in  2200  fathoms.  Lieut. 
Bame  has  charge  of  the  sounding  operations.  In  the  first  watch  they 
reached  a  close  pack  of  ice,  and  were  obliged  to  turn  the  ship's  head  to 
the  north,  much  pleased  and  interested  by  their  ice  experience.  It  has 
given  all  on  hoard  great  confidence  in  the  ship,  and  in  the  way  she 
forced  herself  through  ice  many  feet  thick.    It  is  a  point  of  considerabl? 
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interest  that,  with  the  exception  of  a  small  berg  piece,  no  ioebergs  were 
Men  on  this  meridian  either  within  or  outside  the  pack.  Captain  Scott 
tooehed  at  Macquarie  island  on  the  way  north  to  New  Zealand,  in  order 
to  make  collections,  reaching  Lyttelton  on  November  30. 

The  work  apportioned  to  the  officers,  in  addition  to  watch-keeping 
and  their  scientific  duties,  will  interest  the  meeting.  Boyds  has  charge 
of  the  upper  deck  and  of  all  the  top  hamper  on  the  skids,  for  the  security 
of  which,  in  the  long  succession  of  bad  weather,  he  merits  the  highest 
credit  Bame  has  the  ward-room  and  lower  deck.  Shackleton  has 
the  galley  compartment,  and  charge  of  all  the  stores,  issning  them 
each  day  at  four  o'clock.  He  also  goes  round  to  the  men's  tables 
erery  day,  to  see  that  they  are  satisfied,  and  to  give  them  frequent 
opportunities  of  making  any  complaint.  Skelton,  though  fidly 
occupied  with  the  work  of  the  engine-room,  also  takes  chaige  of  tba 
dark  room,  and  stores  all  negatives  of  interest.  Dr.  Wilson  has  a 
manrellous  capacity  for  work,  while  his  really  wonderful  artistic 
talent  will  be  invaluable.  But  all  are  equally  good  and  equaUy 
zealous,  happy  among  themselves,  and  full  of  loyalty  to  their  ohie£ 

I  cannot  refrain  from  mentioning  a  proof  of  Lieut  Armitage*s 
excellence  as  a  navigator.  They  sighted  Macquarie  island  exacUy  at 
the  time  and  in  the  direction  expected — a  very  satisfactory  &ot  after 
a  voyage  of  fifty-two  days  without  having  once  sighted  land  duiing 
the  whole  time. 

The  meeting  will  be  interested  to  hear  some  details  of  the  soieDtiflo 
work  that  has  been  done  by  our  explorers  during  their  voyage  from  the 
Cape  to  Now  Zealand.  It  is  true  that  some  of  it  is  tentative,  and  that 
there  will  be  completer  results  when  more  experience  has  been  gained; 
nor  have  the  full  reports  yet  reached  us.  But  it  all  shows  the  seal 
and  intelligence  with  which  our  explorers  are  working,  and  gives  rich 
promise  of  future  results. 

The  magnetic  observations  have  been  continuous  over  a  long  and 
important  line,  and  have  also  been  carried  south  to  63"^.  This  valuable 
work  was  conducted  under  the  greatest  difficulties,  for  the  lurching  and 
''sending"  (or  bodily  transference)  of  the  ship  affects  the  inertia  of  the 
magnetic  needles,  and  is  especially  disadvantageous  to  the  observations. 
The  object  of  going  south  more  or  less  in  the  line  of  no  variation  was  to 
observe  the  changes  of  force.  The  observations  seemed  to  show  a  very 
gradual  increase  of  force  as  the  pole  was  approached.  There  are  other 
points  of  interest  in  the  observations  for  dip  and  variation,  but  the  full 
report  has  not  yet  been  received.  Lieutenants  Armitage  and  Bame,  as 
magnetic  observers,  were  reinforced  at  New  Zealand  by  their  colleague 
Mr.  Bemaocbi,  with  the  self-registering  eschenhagen  instruments.  Mr. 
Bernacchi,  as  a  zealous,  untiring,  and  intelligent  observer,  is  a  great 
acquisition.  Moreover,  he  not  only  unites  with  his  colleagues  in  loyalty 
to  Captain  Scott,  but  speaks  of  him,  in  his  letters,  in  terms  of  warm 
affection. 
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Tlie  meteorologioal  report  and  observationa  have  not  yet  reached  ua, 
bnt  we  know  the  oonacientions  steady  way  in  wMoh  Lient.  Boyda 
keeps  the  records,  and  we  may  feel  sore  of  good  reaalts  from  anoh  a 
first-olasa  worker.  Mr.  ShaokletoD  oontiQDed  his  determmations  of  the 
Bpeoifio  gravity  of  sea-water  thronghont  the  voyage,  obtaining  samples 
twice  a  day,  aikd  using  two  methods — that  of  specifio-graTity  determi- 
nations by  Bnohanan's  hydrometer,  and  that  of  chlorine  determinationa, 
Hr.  Ferrar  took  great  pains  with  his  obBerrations  for  olectrioity  in  the 
atmosphere,  bnt  it  is  most  difficnlt  to  charge  or  keep  the  inatrament 


^^^^^F^ 

1 

-^ 

^iharged  at  aea.    He  alao  worked  at  the  atmospheric  oarbonic  anhydride 
determinations  by  the  metbod  suggested  by  Prof.  Letts. 

Lient.  Bame  has  oharge  of  tbe  deep-sea  sounding  apparatus.  On 
1:hree  consecmtive  days,  November  15,  16,  and  17,  soundings  were 
obtained  in  2530,  2380,  and  2360  fathoms  in  latitudes  59°  35',  62°  20*, 
«nd  Cl°  42'  S.,  and  another  in  1740  fathoms  in  56°  8'  S.  But  the  sound- 
ing-machines when  supplied  were  out  of  adjustment,  and  they  can  only 
~be  properly  adjusted  by  experimenting  with  tbem,  so  that  much  foller 
and  more  complete  results  may  be  expected  hereafter.  The  Hansen- 
Tettersen  water-bottles  will  also  be  of  great  value,  and  they  will  enable 
the  explorers  to  asoertain  the  existence  of  warm  and  cold  layers  of 
"water  in  the  ocean  depths.  Two  of  these  valuable  instruments  have 
been  supplied  by  the  Antarctic  Finance  Committee,  and  one  by  the 
Admiralty. 
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The  materials  bronglit  up  by  the  sonnding-tube,  after  the  four 
deep-sea  sonndiDgs,  were  oarefally  examined  by  Mr.  Ferrar,  who  has 
made  a  report  describing  the  results  of  his  examinations. 

Mr.  Hodgson's  biological  work  has  been  confined  to  the  plankkm^  as 
exigencies  of  time  rendered  it  necessary  to  make  passages,  and  made  it 
impossible  to  arrange  the  stoppages  for  biological  work  which  were 
originally  intended.  Even  the  orthodox  gear  for  plankton  could  not 
be  used  when  the  ship  was  going  more  than  7  knots.  In  order  to 
remedy  this  state  of  things.  Captain  Scott  devised  a  small  tow-net  3^ 
inches  in  diameter,  which  answered  the  purpose  well.  Several  were 
made  on  board,  and  have  been  in  constant  use.  For  protozoa  and  pro- 
tophyta  these  high-speed  nets  have  proved  invaluable,  but  for  the  larger 
and  more  bulky  organisms,  only  a  few  could  bear  the  strain.  Delioate 
animals  were  hopelessly  crushed.  The  amphxpoda  seem  to  have  stood 
best,  and  form  the  most  important  part  of  the  collections.  Of  oonrse, 
there  will  be  a  very  different  state  of  things  when  the  ship  begins  its 
real  work  in  the  Antarctic  regions,  without  the  necessity  of  Tn^lnng 
passages.  A  collection  register  will  be  kept  throughout  the  voyage, 
and  Mr.  Hodgson  will  work  through  the  collections  during  the  winter, 
identifications  being  recorded  in  the  proper  places  in  the  register.  The 
collection  of  plankton  during  the  voyage  from  the  Cape  to  New  Zealand 
has  been  sent  home  in  102  tubes  enclosed  in  twelve  bottles,  with  a  fall 
report  on  the  specimens.  Dr.  Koettlitz  has  sent  home  a  report  on  the 
phyUhplankton ;  Captain  Scott  reports  that  both  these  members  of  the 
scientific  staff  have  worked  zealously,  and  have  done  their  best  under 
very  difficult  circumstances. 

A  good  ornithological  collection  was  made  both  in  the  ice  and  at 
Macquarie  island.  Six  different  kinds  of  fulmars  and  petrels  were 
obtained  while  the  ship  was  among  the  ice  in  63°  S.  Before  reaching 
New  Zealand,  Captain  Scott  came  to  the  wise  decision  that  it  would  be 
desirable  to  devote  a  few  hours  for  landing  at  Macquarie  island,  a  spot 
of  great  interest  to  the  naturalist.  So  he  anchored  at  Fisherman's  cove, 
within  half  a  mile  of  the  shore. 

The  island  on  the  east  side  is  g^een,  owing  to  a  luxuriant  growth 
of  tussach  grass,  but  the  western  faces  of  the  hills  were  wind-swept  and 
bare.  It  is  about  22  miles  long  by  5  broad.  A  considerable  portion 
was  explored  by  Mr.  Ferrar,  who  has  sent  home  a  report  on  the  geology, 
and  collected  geological  specimens.  He  discovered  raised  beaches 
showing  the  periods  of  rest  in  the  elevation  of  the  island,  and  he 
describes  other  points  of  geological  interest  observed  during  his  excur- 
sion inland. 

With  regard  to  the  fauna,  there  were  two  extensive  penguin  rook- 
eries, where  the  birds  were  in  thousands,  and  of  two  species — the  King 
penguin  and  the  gold-crested  broad-billed  kind.  Arriving  in  the 
breeding  season^  the  naturalists  were  able  to  collect  the  birds  in  various 
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stftgofl  of  matnrity,  as  well  as  their  eggs.  Specimens  of  the  eoDthem 
akoa,  the  giant  petrel,  and  a  black-baoked  gull  were  alio  oolleoted. 
Mr.  Hodgson  shot  abont  ten  landrails,  known  as  the  "  Bothsohild  rail," 
which  I  nnderstand  are  rar&  Whilst  many  of  the  party  were  engaged 
in  making  zoological  collections.  Dr.  Eoettlitz  obtained  a  considerable 
number  of  botanical  specimens,  and  at  8  p.m.  the  shore-parties  retomed 
'to  the  ship.  The  results  are  that  six  cases  of  bird-skins  hare  been  sent 
liome ;  and  a  case  oontaining  pressed  plants,  tnbes  of  fresh-water  algaa, 
X^ngi,  worms,  and  insects,  and  geol<^oal  specimens. 

The  visit  to  Uaoqnarie  island  offered  the  first  opportnnily  for  the 
explorers  to  become  acquainted  with  the  taste  of  penguin  flesh.  On 
^Qnday,  N'ovember  24,  a  pengnin  stew  was  prepared,  and  Armitage 
~^ranted  to  cook  it  in  Worcester  sanoe,  a  glass  of  Abdeira,  and  a  glass  of 
^^)ort.  But  Shackleton  and  Wilson,  the  mess  and  wine-oaterers,  declared 
^Uiat  the  stores  would  not  stand  snob  waste,  and  the  penguin  had  to  be 
«3ooked  without  that  epionrean  aanoe.  Shackleton  prononnoed  it  to  be 
^all  right,  and  that  it  had  the  merit  of  being  fresh,  bat  he  woold  not 
^ide  a  mile  to  eat  it.  Boyds  highly  approved  of  scrambled  penguins' 
^ggs  for  breakfast,  and  thought  the  roast  penguin  at  dinner  very  good. 
niie  men  had  it  boiled.  Some  liked  it  and  some  did  not.  Captain  Scott 
liad  anticipated  considerable  prejudice  on  the  part  of  the  men  to  this 
Torm  of  diet,  which  it  will  so  often  be  necessary  to  enforce,  and  he  was 
agreeably  Borprised  to  Gnd  that  they  were  by  no  means  averse  to  it. 
"Many  pronounced  it  excellent,  and  all  appreciated  the  necessity  of 
cultivating  a  taste  for  it. 
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I  look  npoii  this  memorable  voyage,  with  its  wild  weather  inuring 
onr  jmmg  explorers  to  rongh  practioal  seamanahip,  with  ita  opportunity 
of  fiint  Meing  the  streams  of  Antarotio  ioe,  with  its  viait  to  a  snb- 
Aolarctic  island,  as  the  first  training- ground  of  the  Expedition.  Here 
Iba  first  eagemeaa  for  hard  work  and  oorel  seenea  were  in  aome  sort 
gratified.  In  im^nation  we  see  onr  yonng,  bnt  no  longer  inex- 
perienced, explorers  imping  their  soieatifio  wings,  and  preparing  for 
higher  flighta  in  the  vast  region  of  the  tmknown  South. 

How  anxioasly  we  all  hope  that  these  preparations  were  an  earnest 
of  all  the  •oooees  that  we  and  they  can  deeire  I  We  cannot  know  or 
hope  to  know  what  obstaolea  they  have  met  for  a  long  time,  but  all  we 
know  of  this  long  Toyi^^  and  of  their  work  during  thoae  fifty-two  days, 
fills  OUT  hearts  witii  oonfideaoe — with  confidence  in  the  high  qualities 
of  officers  and  men,  and,  above  all,  with  confidence  in  their  able  and 
trusted  leader. 

From  Haoquarie  island  the  Diteoeery  proceeded  to  the  northward. 
On  the  morning  of  Xovember  25  Anokland  island  was  sighted,  and  on 
the  20th  they  reached  the  harbour  of  Lyttelton. 

Nothing  oould  exceed  the  kindness  and  hospitality  of  the  people  of 
Lyttelton  and  Christ  Church,  and  the  interest  taken  in  the  expedition 
tiironghont  New  Zealand.  It  amonuted  to  enthasiasm.  There  is  good 
reason  to  hope  that  the  colony,  following  the  noble  example  of  Qneene- 
laud,  will  vote  a  grant  of  money  towards  the  expenses  of  the  Expedition. 
The  two  Societies  owe  their  special  thanks  to  our  associate,  the  Hon. 
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C  C.  Boweu,  who  has  loog  advooated  the  paasing  of  such  a  vote;  to 
Mr.  Coleridge  Farr,  of  the  magnetio  obBerrator;  at  Christ  Church;  to 
Ur.  Miller,  who  stopped  the  leak ;  to  Hr.  Bhodes,  whose  hospitality 
was  nnbonnded ;  and  to  Mr.  Waymonth,  the  Uanaging  Direotor  of  the 
Frozen  Meat  Company,  tuid  Chairman  of  the  Harbonr  Board.  All 
harbonr  and  dock  dues  were  remitted,  and  everything  was  done  by 
these  gentlemen  and  others  to  further  the  objeots  of  the  Expedition. 

And  so,  with  all  these  kind  attentions  and  cordial  good  wishes  at 
the  last  port,  the  memories  of  which  will  long  be  oherished  by  them, 
our  gallant  explorers  have  sailed  forth  into  the  unknown.    By  this  time 


the  Ditcovery  has  passed  through  the  paok,  and  bad  many  encounters 
with  the  ioe.  Exactly  aixty  years  ago  to-day,  Sir  James  Boss  reached 
his  furthest  eastern  point  along  the  great  ioe-barrier.  He  saw  the 
appearance  of  land  far  to  the  east,  but  the  bay  ioe  was  beginning  to 
form.  We  hope  that,  with  the  help  of  steam,  the  Ditcovery  has  already 
done  much  more.  Bat  we  can  only  hope.  A  long  and  weary  and 
anxious  time  mnst  elapse  before  we  can  know.  Those  gallant  men  we 
have  sent  forth  to  add  lustre  to  the  annals  of  their  oouutry  are  now 
faoing  perils  and  hardships  of  no  ordinary  oharaoter.  We,  who  have 
sent  them,  are  sitting  oomfortably  at  home.  But  we  have  a  duty,  a 
bonnden  and  urgent  duty,  which  we  cannot  shirk.  We  must  see  that 
sufficient  fnnds  are  subscribed  for  the  despab^  of  the  second  ship— ihe 
relief  ship. 
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I  hear  that  it  has  been  said  that  the  seoond  ship  is  an  afterthonght. 
An  afterthought  indeed  I  Why,  I  have  been  urging  .the  neoessity  of 
sending  a  second  ship  after  the  first  winter  of  every  polar  expedition 
for  the  last  thirty  years.  The  terrible  Fr^inklin  disaster  was.  due  to 
the  negleot  of  this  preoaution.  It  has  always  been  taken  sinoe.  In 
1875  I  wrote  a  pamphlet  on  the  subject,  whioh  induoed  the  Government 
of  that  day  to  engage  Sir  Allen  Young  to  go  in  search  of  Sir  Qoorge 
Nares's  expedition  in  the  Pandora.  In  1881,  when  Mr.  Leigh  Smith 
did  not  return,  we  applied  to  the  Admiralty,  and  at  onoe  obtained  a 
grant  of  £5000  and  permission  to  employ  naval  officers. 

If  such  a  precaution  is  necessary  in  the  arctic  regions,  it  is  assuredly 
most  imperatively  necessary  in  the  antarctic  regions.  It  was  an  essential 
part  of  the  original  scheme.  In  the  last  appeal  for  funds,  signed  by 
the  Presidents  of  the  two  Societies,  we  asked  for  £120,000,  and  the 
cost  of  the  relief  ship  was  included  in  our  estimate.  But  Captain  Scott's 
own  words  are  decisive  on  the  necessity  for  a  relief  ship.  In  his  letter 
of  December  17,  he  writes,  ''I  had  contemplated  writing  to  you  most 
urgently  on  this  subject,  knowing  how  absolutely  our  retreat  would 
otherwise  be  cut  off  should  any  accident  result  in  the  loss  of  the  DU- 
covery.  The  conditions  which  surround  the  antarctic  lands  with  a  belt 
of  tempestuous  ocean  have  always  impressed  me  with  their  difference 
to  those  existing  in  high  northern  latitudes,  and  I  have  felt  that,  since 
our  retreat  by  boats  is  a  practical  impossibility,  our  movements  and  the 
risks  we  could  rightfully  take  must  be  greatly  limited,  if  the  loss  of 
the  ship  of  necessity  implied  the  loss  of  all  on  board.  Though  I  under- 
stand that  the  funds  for  a  relief  ship  are  not  yet  fully  subscribed  I  see 
that  its  objects  are  thoroughly  considered,  and  that  every  effort  will 
be  made  to  despatch,  at  the  right  time,  the  vessel  which  you  have 
already  purchased  for  the  purpose.  It  will,  therefore,  be  a  great 
relief  and  satisfaction  to  me  to  leave  Lyttelton,  confident  that  such 
efforts  will  be  successful,  and  that  a  line  of  retreat  is  practically 
assured  us." 

With  this  firm  faith  in  their  countrymen,  our  gallant  explorers  have 
entered  the  unknown.  How  can  there  be  any  answer  but  one  to  such 
an  appeal?  Captain  Scott  has  given  us  details  of  his  arrangements,  and 
named  places  where  depdts  are  to  be  stored.  He  knows  that,  in  the 
possible  event  of  the  loss  of  the  ship,  all  hands  must  perish  unless 
succour  is  sent.  Is  it  to  be  sent  or  not  ?  Imagine  a  retreating  party, 
with  extreme  difficulty  and  in  terrible  distress,  reaching  the  place  for 
one  of  these  proposed  depots,  in  full  hope  and  confidence,  and  finding — 
nothing ;  that  their  countrymen  would  not  subscribe  the  funds.  Such 
an  event  is  too  horrible  to  contemplate. 

I  do  not  believe  a  word  of  it.  I  have  worked  hard  to  collect  funds 
in  spite  of  refusals,  rebuffs,  and  snubs ;  but  I  still  have  a  firm  belief 
in  the  generosity,  humanity,  and  patriotism  of  the  majority  of  my 
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oountrymen.  If  a  relief  ship  is  sent,  there  is  no  undue  risk ;  but  it 
mu8t  be  sent,  and  the  fundfl  mtuit  be  raised.  There  are  now  several 
zealous  workers  who  are  leaving  no  stone  unturned,  and  are  confident 
that  the  necessary  amount  will  be  forthcoming.  Within  the  last  fort- 
night there  have  been  several  hopeful  signs. 

Last  week  H.B.H.  the  Prince  of  Wales,  Vice-Patron  of  the  Expedi- 
tion, sent  for  me  to  tell  him  what  had  been  done  with  a  view  to  the 
despatch  of  the  relief  ship.  As  a  sailor,  and  as  a  patriotic  Englishman, 
His  Boyal  Highness  saw  the  necessity  for  raising  the  necessary  funds 
and  affording  the  needful  succour  to  our  explorers,  and  he  sent  a 
liberal  subscription.  The  Boyal  Society,  with  the  same  conviction,  has 
subscribed  £500.  The  (Goldsmiths*  Company  has  set  what  may  prove 
to  be  an  important  example,  by  subscribing  £200.  The  Fishmongers* 
Company  has  subscribed  £100.  Our  second  appeal  to  the  Fellows  has 
brought  in  a  considerable  sum,  and  I  hope  will  continue  to  do  so. 
Our  very  cordial  thanks  are  due  to  the  numerous  liberal  subscribers, 
yet  even  now,  out  of  4020  Fellows  only  400  have  subscribed. 

After  a  careful  consideration  of  the  various  recommendations  of  the 
few  wooden  ships  at  Dundee  and  in  Norway  which  still  exist,  I  came  to 
the  conclusion  that  the  Morgen  (or  Morning)  of  Tonsberg,  in  Norway,  was 
the  only  one  that  would  at  all  answer  our  purpose.  Her  name  has  not 
been  changed,  because  it  is  very  unlucky  to  change  the  name  of  a  ship, 
especially  of  a  Polar  ship.  She  was  built  in  1871,  but  as  she  is  perfectly 
sound  her  age  is  no  disadvantage.  The  old  True  Love,  a  whaler  well 
known  to  me  when  I  was  in  Baffin  bay,  was  then  sixty  years  old,  and 
as  sound  as  when  she  was  launched.  When  she  was  broken  up  at  the 
age  of  one  hundred  years,  her  timbers  were  so  sound  and  good  that  they 
were  not  used  for  firewood,  but  sold  to  Blundell  Maple  to  make  choice 
oak  furniture.  I  had  known  the  Morning  since  1897,  and  at  one  time  I 
thought  of  her  as  the  ship  for  the  main  expedition.  She  is  a  vessel  of 
450  tons,  and  of  quite  remarkable  strength ;  indeed,  I  should  think  the 
strongest  whaler  that  was  ever  built.  In  one  respect  she  is  too  solid, 
for  she  draws  so  much  water  when  empty,  that  she  may  not  be  able 
to  carry  the  quantity  of  coals  and  stores  that  we  should  be  led  to  expect 
from  her  tonnage.  However,  she  is  the  best  vessel  to  be  had,  and,  with 
the  approval  of  our  Council,  I  bought  her  and  had  her  brought  across 
to  the  Thames.  She  is  now  in  the  hands  of  Mr.  Green  for  necessary 
alterations.  In  our  associate,  Mr.  William  Colbeok,  of  the  Boyal  Naval 
Beserve,  an  efficient  and  zealous  commander  has  been  found,  who  is 
already  acquainted  with  Antarctic  ice  navigation ;  and  I  believe  that 
he  will  be  able,  without  much  difficulty,  to  select  capable  officers  and 
a  good  crew  from  the  numerous  volunteers.  Captain  Scott  has  given 
us  his  wishes  in  detail,  with  regard  to  the  procedure  of  the  relief  ship, 
and  the  carrying  out  of  those  wishes  will  largely  be  left  to  Mr.  Colbeck's 
discretion.  All  we  need  are  the  funds  for  the  equipment  and  despatch 
of  the  Morning. 
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I  entreat  all  present  to  remember  that  onr  gallant  friends  are  now 
braying  hardships  and  dangers  for  science  and  for  their  country's 
credit,  and  at  our  behest ;  that  they  are  working  in  full  faith  and  belief 
in  us  and  that  we  will  send  them  succour ;  and  that  we  are  all  bound, 
in  our  different  spheres,  to  work  for  the  great  end  of  collecting  sufficient 
funds  to  send  out  the  relief  ship  next  June. 


APPENDIX. 

Final  LibT  of  Officbrs  and  Crkw  of  the  "Discoveby"  who  entered 

THE  Ice. 

1.  Commander — ^Robert  Falcon  Scott,  bom  June  6,  18G8.    He  entered  the 

navy  in  1886.  In  the  Bover  (Training  Squadron)  for  a  year,  1887-88. 
With  Captain  Hulton  in  the  Amphion,  1889 ;  and  navigator  in  the 
Sharpshooter  when  Captain  Auton  reported  him  to  be  ''  a  good  navigator, 
zealous  and  attentive.''  Torpedo  lieutenant  serving  under  Captains  Hall, 
Dumford,  Robinson,  and  Jackson.  He  was  four  years  in  sailing  ships, 
Torpedo  lieutenant  of  the  Majestic^  1898-99,  when  Captain  Egerton  strongly 
recommended  him  for  the  Antarctic  command.  He  went  through  a  special 
course  of  surveying^  1892-93;  and  for  magnetic  observations,  1900.  Com- 
mander,  June  30, 1900.    m.v.o.,  f.r.g.s. 

2.  Navigator  and  Second  in  command — Albert   B.  Armitaoe,  Lieut,  b.n.r. 

Chief  officer  P.  and  0.  service.  Born  July  2,  1864.  Worcester  cadet 
1878.  1894-97  he  was  the  scientific  observer  in  the  Jackson-Harms- 
worth  Expedition,  and  saw  much  ice  navigation  and  sledge  travelling. 
On  June  6, 1899,  he  received  the  B,G,S,  Murchison  Avxird.  In  charge 
of  the  magnetic  observations. 

3.  First   Lieutenant — Charles  W.  Rawson    Royds,   bom  February  1,   1876. 

Nephew  of  Admiral  Sir  Harry  Rawson,  and  of  Commander  Wyatt  Raw- 
son,  the  distinguished  Arctic  officer.  Conway  cadet.  In  the  Champion 
(Training  Squadron)  under  Captain  Cross ;  then  in  the  destroyer  squadron 
at  the  Nore  under  Commander  de  Robeck ;  then  in  the  Crescent  flagship, 
W.I.  Litutenant  r.n.,  f.r.q.s.  In  charge  of  the  meteorology,  and  went 
through  a  course  of  magnetic  instruction.  Musician,  vocal  and  instru- 
mental. He  is  a  thorough  seaman.  He  went  to  the  Ben  Nevis  Observatory 
during  the  winter  1900. 

4.  Second  Lieutenant — Michael   Barne,   born   October    15,   1877,  Lieut,  r.n. 

Served  in  H.M.S.  Majestic  and  in  China.  He  went  up  to  the  Ben  Nevis 
Observatory  during  the  winter  1900,  and  through  a  course  of  magnetic 
instruction.  Assistant  magnetic  observer,  and  in  charge  of  the  sounding 
apparatus.     Also  in  charge  of  the  wardroom  and  men's  deck. 

5.  Third  Lieutenant — Ernest  Suackleton,  born  November  4, 1874.     He  entered 

the  merchant  service  in  1890,  and  served  in  sailing  ships  in  the  Pacific, 
afterwards  in  the  Castle  line.  Sul.-Lieut.  k.n.b.,  f.r.g.s.  In  charge  of 
sea-water  analysis.  Ward-room  caterer.  In  charge  of  the  holds,  stores, 
and  provisioDs,  and  arrangei^and  serves  out  provisions.  He  also  arranges 
the  entertainments.        "^ 
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<j.  Engineer — Beginaxd  Skelton,  bom  June,  1872,  Engineer  r.k.  Photographer, 
charge  of  dark  room  and  negatives.  In  charge  of  the  dynamo  apparatus, 
condencing,  &c. 

7.  Surgeon  and  Botanist — Reginald  Eoettlitz,  bom  December  23, 1861,  student 

of  Guj's.  In  country  practice  8e?en  years.  1891-97  he  served  in  the 
Jackson-Harmsworth  Expedition  aa  surgeon.  An  expert  as  regards  phyto- 
plankton.  Bacteriologist.  His  bacteriological  apparatus  was  presented  to 
him  by  former  students  of  Guy's  Hospital.  In  charge  of  the  port  labora- 
tory. 

8.  Surgeon  and  Vertebrate  Zoologist — Edwabd  Wilson,  bom  July   23,  1872. 

Surgeon  at  Cheltenham,  h.b.  In  charge  of  the  xanthometer.  Dr.  Wilson 
possesses  great  artistic  talent  both  for  painting  landscapes  and  animals. 
He  is  wine-caterer. 

0.  Physicist  and  Magnetic  Observer — Louis  C.  Bernacchi,  bora  Nov.  8,  1870, 
in  Tasmania.  Two  years  at  the  Melbourne  Observatory.  Magnetic  and 
Meteorological  Observer  in  the  Newnes  Antarctic  Expedition.  Author  of 
a  paper  on  the  *'  Topography  of  S.  Victoria  Land  *  read  at  the  B.G.S. 
meetiog  on  Marcb  18,  1901,  and  of  '  To  the  South  Polar  Begions,'  a 
narrative  of  his  Antarctic  experiencep.  He  went  out  with  the  Eschonhagen 
magnetic  iDstruments,  joining  the  Discovery  in  New  Zealand,    f.r.g.8. 

10.  Biologist — J.  V.  Hodgson,  bom  Feb.  19, 1864,  in  Birmingham.    He  had  been 

curator  of  the  Plymouth  Museum.  In  Apiil,  1901,  he  went  for  a  cruise  in 
the  Norwegian  dredging  and  sounding  vessel  Michael  Sars,  In  charge  of 
the  starboard  laboratory. 

11.  Geologist — ^H.  J.  Ferrar,  born  on  June  28,  1879,  at  Dalk«y,  co.  Dublin. 

A  Cambridge  graduate  and  geologist.  In  charge  of  the  atmospheric 
carbonic  anhydride  determinations  suggested  by  Prof.  Letts.  In  charge 
of  the  laboratory  on  the  lower  deck. 

12.  Assistant  Engineer — J.  H.  Dellbbidge,  aged  29.   Artificer  in  the  engine-room, 

and  attends  to  the  top  hamper  on  the  fekids.     From  H.M.S.  Majestic,    r.k. 

13.  Boatstvain — J.  Alfred  Feather,  aged  31,  born  at  Great  Yarmouth.    Game 

from  H.M.S.  Boscatmn.  Attends  to  the  top  hamper  on  the  skids,  under 
Lieut.  Royds.    r.k. 

14.  Carpenter — Frederick  G.  Dailey,  aged  28,  born  at  Portsmouth.   From  H.M.S. 

Ganges.  Served  bis  apprenticeship  in  a  wooden  shipyard.  Reported  on 
the  condition  of  the  hull  of  the  Discovery  with  regird  to  the  leaks  at 
LytteltOD.     R.N. 

Petty  officers,  6  (all  naval), 

15.  Edgar  Evans,  aged  26,  bom  at  Swansea.    Game  from  H.M.S.  Majestic.    R.^r. 

16.  David  Silver  Allan,  aged  30,  born  at  Montrose.    Game  from  H.M.S.  Majestic. 

Married,    r.n. 

17.  Jacor  Gross,  aged  25,  born  at  Little  Glacton.    r.x. 

18.  William  Macfarlane,  aged  27,  born  at  Forfar,    r.n. 

19.  Thomas  Kexnar,  aged  26,  born  at  Brixham.  Game  from  tte  Magnificent,  it.y. 

Able  seamen, 

20.  Wjlliam  Smythe,  aged  27,  lorn  at  Portsmouth.    Game  from  the  St,  Vincent, 

R.y. 
No.  IV.— April,  1902.]  2  h 


450  THE  VOYAGE  SOUTHWARD  OF  THE  "DISCOVERY." 

21.  James  W.  Dell,  aged  23,  born  at  Worthing.    Came  from  the  Pembroke. 

Plays  the  mandolin,    ii.k. 

22.  William  L.  Heald,  aged  25,  bom  at  York;   instructed  in  ballooning  at 

Aldershot.    b.n. 

23.  William  Peters,  aged  22,  bom  at  Cork.    Came  from  the  Magnificent    b.k. 

24.  Abthub  Pilbeam,  bom  at  Worthing ;  home  at  Hastiogs.      Came  from  the 

Mars.    K.N. 

25.  Frank  Wild,  aged  28,  born  at  SkeltoD,  Yorkshire ;  home  at  Eversholt,  near 

Woburn.     Came  from  the  Vernon,    r.n. 

26.  Thomas  Soulsby  Williamson,  born  October  6,  1877,  in  Sunderland.     Came 

from  the  Pactdus.    r.n. 

27.  George  Beaver  Crodcher,  from  Grimsby,  aged  20.    Joined  from  the  Narcissus 

at  Cowes.    r.n. 

28.  Ernest  Edward  Mills  Joyce,  aged  26.    Joined  from  the  Gibraltar  at  Simon's 

bay.    B.N. 

29.  Geobge  Thomas  Vince,  aged  22.    Joined  from  the  Beagle  at  Simon's  bay.  r.n. 

30.  Thomas  Crean,  aged  25.    Joined  from  the  Ringaroona  at  Port  Chalmers,  N.Z. 

R.N. 

31.  John  Walker,  aged  24,  born  at  Dundee.     Married.    Merchant  service. 

32.  Shipioright  —  James    Duncan,    aged    31,    bom    in    Perthshire.      Married. 

Merchant  Service. 

Leading  Stokers,  6  (5  naval). 

33.  Arthur  E.  Quartly,  aged  28.    Joined  from  the  Majestic,    r.n. 

34.  William  Lashly,  aged  33,  bom  at  Hambleton,  Hants.     From  the  Dnke  of 

Wellington.    He  was  instmcted  in  balloon  work  at  Aldershot.     Married. 

R.N. 

35.  I'homas   Whitfield,  aged  32,  born  at  Newport,  Salop.      Joined  from   the 

Jtesoluiion.     r.n. 

36.  William  Page,  aged  25,  born  at  Berwick-on-Tweed.    Very  strong,  and  sings 

a  good  comic  song.    Home  at  Sheffield,    r.n. 

37.  Frank  Plumley,  aged  26.    Joined  from  the  Gibraltar  at  Simon's  bay.     r.n. 

38.  William  Hubert,  aged  35,  from  Poplar.   An  engine-room  artificer  and  donkey- 

man.     Married.     Merchant  Service. 

Royal  Marines,  2. 

30.  Arthur  Harry  Blissitt,  aged  23,  bom  at  Grantham.      Home  at   Brigg, 
Liocelo.    Lance-corporal.     Ward  room  domestic,    r.m. 

40.  Gildert  Scott,  aged  23,  from  Staplcfuril,near  Salisbury.   IFard  room  domestic. 

R.M. 

41.  Ship*s  Steward— Charles  Rkcinald  Ford,  aged  23,  born  in  London.     From 

the  Ver7io7i.     r.n. 

42.  Cook — Henry  R.  Brett,  aged  35,  shipped  at  L5tteltoD.    Married.     Merchant 

Service, 

43.  Cook's  Mate — Charles  Clarke,  aged  24,  born  at  Aberdeen.     A   baker  by 

trade.     Cx»k  at  Ben  Nevis  Observatory.    Merchant  Service. 
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ratory  Attendant — Horace  C.  Buckbidqe,  aged  25.  Joined  at  Simon's 
'  ^ay.  He  had  served  in  the  Boer  war,  and  had  been  a  great  wanderer. 
'^ivUian. 

■.•— Clabekce  Hare,  aged  21,  son  of  a  banker  at  Christ  Church.  Joined  at 
lijttelton.     Civilian, 

Attendant — F.  C.  V^eller.  Had  been  a  sailor  in  the  merchant  Ber?ice. 
Plays  the  mandolin.  Good  at  singing  comic  song9.  Joined  at  Lyttelton 
with  the  dogs.     Merchant  Service, 

.    Analysis. 


4G 


46  souls. 

29  Naval  (4  oflBcerp,  27  men)  ^  \ 

2  Marines  >        33 

2  Naval  Reserve  ) 

2  Surgeons  "k  ^  \ 

3  Civilian  Scientific  Staff  J  ^ 

6  Merchant  Service  *  ^ 

2  Ci7'ihaji8{Laboratory  attendant  and  clerk) }     ^ 
38  Single, 
8  Married — 1  Lieut.  b.n.r.  (Armitage). 

2  Surgeons  (Koettlitz  and  Wihon), 
1  Petty  Officer  r.n.  {Allan), 

1  Stoker  b.n.  {Lasfdy). 

3  merchant  seamen  {Duncan,  Walker,  Brett). 

Of  the  crew— 29  English  j 

5  Scotch    I   «Q  ^     ,.  , 
1  liish  ^?  ?°8li8h. 


Officers — 9  English 
2  Irish 


5  Scotch. 
3  Irish, 


After  the  reading  of  the  papers,  Dr.  Bowdler  Sharpe  said :  I  shall  b3  very  happy 
jofit  to  say  a  few  words  about  the  collection  which  has  arrived  at  the  British 
Moseum  from  the  Discovery,  and  which  has  turned  out  to  be  an  excellent  and 
interesting  one.  All  these  Oceanic  islands  are  the  rtfuges  and  places  where  the 
petrels  breed.  In  ordinary  times  and  for  a  great  part  of  the  year,  these  petrels  ar& 
distributed  over  the  sea^  very  much  in  the  same  way  as  other  birds  are  distributed 
over  land  area?,  and  the  difficulty  we  have  is  to  find  where  the  nesting-places  of 
some  of  these  birds  are.  Kerguelen  island,  for  instance,  is  a  great  place  for  the 
nesting  of  petrels,  and  many  of  the  West  India  islands  are  the  homes  of  petrels  in 
the  breeding-season.  In  most  cases  they  go  to  very  high  altitudes,  the  highest 
they  can  get  on  these  islands,  and  nest  on  the  rocky  ground.  Wherever  you  find 
these  Oceanic  islands,  it  is  almost  safe  to  predict  that  there  you  will  find  the 
nesting-home  of  some  kind  of  petrel  or  other.  Some  petrels,  I  may  add,  are  so  rare — 
like  the  Capped  petrel,  for  instance — that  we  only  know  about  five  specimens  of 
this  bird,  and  nobody  knows  to  this  minute  where  it  nests,  although  it  is  a  bird 
that  has  been  found  in  our  own  country.    South  Tiinidad  is  a  very  interesting  place. 


*  1  seaman.  1  donkey -man,  1  shipwright,  2  cooks,  1  dog  attendant. 

2  u2 
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Dr.  Giglioli  found  two  Fpecles  of  petrel  on  the  island,  one  of  which  they  called 
(Estrelata  trinitaiis  and  the  other  is  (E.  arminjoniana.  The  first  was  found  hy  the 
naturalists  of  the  Discovery^  high  up  on  the  hills  of  this  island,  and,  not  knowing 
that  it  was  such  a  very  rare  bird,  they  did  not  bring  home  so  many  specimens  as 
I  should  have  liked,  but  they  brought  home  a  bird  and  eggs  which  were  quite  new, 
and  which  I  had  never  seen  before.  Also  they  got  another  bird  which  I  at  first 
said  was  (E,  arminjoniana,  but,  however,  it  is  not ;  it  is  quite  a  different  species. 
They  brought  six  specimens,  and  several  eggs,  and  I  have  called  it  (E.  wHsoni,  After 
the  naturalist  on  board  the  Discovery.  At  any  rate,  it  is  a  very  auspicious  beginning 
of  the  voyage  that  at  the  very  first  place  on  which  they  have  landed  they  have  got 
birds  which  we  had  not  in  the  British  Museum,  and  I  may  tell  you  that  that  is 
a  very  difficult  thing  to  do;  and  they  also  got  a  new  spedes.  I  should  like  just 
to  add  one  word,  before  sitting  down,  to  the  meed  of  praise  which  the  President 
and  Dr.  Mill  and  Mr.  Murray  have  given  to  the  naturalist  and  officers  on  board  this 
ship.  Dr.  Wilson,  as  you  will  Eee  from  the  sketches  in  the  other  room,  is  a  very 
capable  artist,  and  that  is  a  point  of  great  importance  when  you  have  a  naturalist 
on  board  a  ship  who  is  able  to  correctly  colour  the  bills  and  feet  of  birds,  and  that 
he  does  in  a  most  admirable  manner.  In  a  few  weeks  will  be  published  the  Report 
on  the  collections  of  the  Southern  Cross,  and  there  will  be  Fome  most  excellent 
pictures  which  Dr.  Wilson  has  done  for  this  Report.  Before  he  went,  he  spent  a 
long  time  working  with  us  in  the  Museum  at  the  mammals  and  birds  he  was  likely 
to  have  to  work  on  with  the  Discovery,  It  is  owing  to  the  loss  of  the  notes  made 
by  the  excellent  naturalist  of  the  Southern  Cross,  that  Dr.  Wilson  has  now  to  do 
over  again  all  the  work  which  poor  Haneen  had  done  in  so  able  a  manner.  Dr. 
Wilson  has  gone  with  fuller  knowledge  than  any  man  has  possessed  about  seals  in 
the  antarctic  regions,  and  from  the  way  he  has  begun  we  may  look  forward  to  very 
satisfactory  results — results  which  will  reflect  not  only  great  credit  upon  himself, 
but  on  the  whole  of  the  Expedition. 

The  Pbesidest  :  We  have  had  two  very  interesting  addresses,  giving  us  an 
account  of  the  voyage  of  the  Discovery  to  Simon's  Bay,  from  Dr.  Mill  and  from  Mr. 
George  Murray,  and  I  am  sure  the  meeting  will  wish  to  pass  a  unanimous  vote  of 
thanks  to  them  for  their  communications.  We  are  also  very  much  obliged  to  Dr. 
Bowdler  Sharp  for  his  remarks.  I  will  not  invite  any  further  discussion,  for  my 
mind  still  turns  to  that  deeply  laden  ship  as  it  left  Port  Chalmers,  and  to  the  duties 
we  owe  to  it.  I  cannot  ei press  to  you  the  anxiety  I  feel,  and  which  I  trust  many 
•others  fhare  with  me,  with  regard  to  raising  the  necessary  funds  for  the  relief  ship* 
The  other  day  I  received  a  subscription  from  a  little  boy,  of  5s. ;  I  heard  after- 
wards  that  he  was  saving  up  his  ]X)cket-money  to  buy  a  bicycle.  Now,  there  was 
not  only  generosity  in  this,  but  there  was  very  considerable  self-sacrifice,  and  I  am 
sure  it  ought  to  be  a  lesson  to  all  of  us  grown-up  people.  You  will  find  in  the  tea- 
room, not  only  the  model  of  the  Discovery,  by  which  you  can  study  that  form  of 
the  stern  mentioned  in  Captain  Scott's  despatch,  and  many  sketches  and  interesting 
photographs,  but  you  will  also  find  there  a  subscription  list,  by  which  those  who 
entertain  the  same  feelings  as  I  do — and  I  am  sure  there  must  be  many  here  who 
do — will  be  able  to  add  their  names  to  the  subscriptions  for  the  relief  ship. 


(     453     ) 

THE  GLACIERS  OF  KANGCHENJUNGA.* 

By  DOUGLAS  W.  FRESHFIELD. 

The  Himalayan  exploratioos  on  which  I  propose  to  base  a  few  observa- 
tioDS  this  evening  were  made  in  the  autumn  of  1899 — two  years  ago. 
I  have  delayed  offering  any  account  oF  them  to  this  Society  for  what 
has  seemed  to  me  a  sufficient  reason.  It  would  have  been  easy,  at  an 
earlier  date,  to  entertain  you  with  a  picturesque  tour.  But  I  was 
desirous  not  to  talk  about  my  travels  to  an  audience  which  comprises 
at  least  a  proportion  of  geographers,  before  my  companion,  Prof.  Gar- 
wood, and  I  had  had  time  to  work  out  some  of  our  results,  and  in 
particular  to  prepare  a  map,  which,  in  contrast  to  its  predecessor,  the 
official  survey,  might,  if  incomplete  in  some  portions,  serve  at  least  to 
indicate  approximately  what  have  never  been  indicated  before — the 
glacial  features  of  the  Kangchenjunga  group. 

To  this  task  Mr.  Garwood  has  given  infinite  pains  and  patience. 
Using  as  a  basis  the  trigonometrical  determinations  of  the  positions  of 
the  great  peaks  made  in  the  course  of  tho  Survey  of  India  or  of  local 
surveys,  he  has  filled  in  and  corrected  the  often  vague  or  incorrect  detail 
of  existing  maps  by  means  of  plane-table  and  other  observations  with  the 
aid  of  the  numerous  photographs  taken  by  Signer  V.  Sella  and  himself. 

For  nearly  half  a  century  I  have  been  familiar  with  the  Alps;  I 
have  visited  more  than  once  the  Apennines  and  the  Pyrenees,  and  have 
explored  much  of  the  Caucasus.  I  desired  to  see,  before  it  was  too 
late,  some  corner  of  the  greatest  mountain  system  in  the  Old  World, 
the  Himalaya. 

Let  me  begin  by  explaining  my  reason  for  selecting  Sikhim  in 
preference  to  the  Western  Himalaya,  where  Sir  Martin  Conway  went, 
and  Mr.  Mummery  disappeared.  For  a  traveller  in  search  of  the 
picturesque,  a  mountain's  height  must  be  measured  from  its  visible 
base.  The  vale  of  the  Bungeet,  the  visible  base  of  Kangchenjunga  in 
the  Darjiling  view,  is  27,000  feet  below  its  summit.  The  vast  extent  of 
the  slope  embraced  in  a  single  prospect  gives  unique  sublimity  to  the 
landscape  as  a  whole ;  while  the  succession  of  belts  of  vegetation  piled  one 
upon  the  other  adds  exquisite  variety  to  the  foregrounds  through  which 
a  traveller  approaches  the  snows.  He  sees  at  one  glance  the  shadowy 
valleys  from  which  shining  mist-columns  rise  at  noon  against  a  lumin- 
ous sky,  the  forest  ridges,  stretching  fold  behind  fold  in  softly  undu- 
lating lines — dotted  by  the  white  specks  which  mark  the  situation  of 
Buddhist  monasteries — to  the  glacier-draped  pinnacles  and  precipices  of 
the  snowy  range.     He  passes  from  the  zone  of  tree-ferns,  bamboos, 


♦  Read  at  the  Royal  Geographical  Society,  December  9,  1901.  The  map  illustrat- 
ing Mr.  Freshfield's  journey  will  be  published  with  an  explanatory  note  in  nn  early 
number,  together  with  Prof.  Garwood's  address. 
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orange-groves,  and  dal  forests,  througb  an  endless  colonnade  of  tall- 
stemmed  magnolias,  oaks,  and  chestnut  trees,  fringed  ^ith  delicate 
orchids  and  festooned  by  long  convolvuluses,  to  the  region  of  gigantic 
pines,  junipers,  firs,  and  larches.  Down  each  ravine  sparkles  a  brim- 
ming torrent,  making  the  ferns  and  flowers  nod  as  it  dashes  past  them. 
Superb  butterflies,  black  and  blue,  or  flashes  of  rainbow  colours  that 
turn  at  pleasure  into  exact  imitations  of  dead  leaves,  the  fairies  of  this 
lavish  transformation  scene  of  Nature,  sail  in  and  out  between  the  sun- 
light and  the  gloom.  The  mountaineer  pushes  on  by  a  track  half  buried 
'between  the  red  twisted  stems  of  tree-rhododendrons,  hung  with  long 
waving  lichens,  until  he  emerges  at  last  on  open  sky  and  the  upper 
pastures — the  alps  of  the  Himalaya — fields  of  flowers :  of  gentians  and 
'edelweiss  and  poppies,  which  blossom  beneath  the  shining  storehouses 
of  snow  that  encompass  the  ice-mailed  and  fluted  shoulders  of  the 
'giants  of  the  range. 

If  there  are  mountains*  in  the  world  which  combine  as  many  beauties 
as  the  Sikhim  Himalaya,  no  traveller  has  as  yet  discovered  and  described 
them  for  us. 

Every  journey  is  the  better  for  having  a  distinct  and  feasible  aim,  and 
'I  made  mine  the  tour  of  Kangchenjunga  and  the  exploration  and  delinea- 
tion of  its  glaciers.  I  was  recently  asked,  and  that  in  a  literary  club, 
what  and  where  Kangchenjunga  is,  whether  it  is  a  mountain  or  an 
island  ?  I  would  not  venture  to  impute  similar  uncertainty  to  any  Fellow 
*6f  this  Society ;  but,  observing  that  there  are  strangers  present,  I  may 
'perhaps  venture  briefly  to  remind  them  that  Kangchenjunga  is  a 
mountain,  that  it  is  28,15(3  feet  in  height — is  therefore  the  third  highest 
measured  mountain  on  the  face  of  the  globe — and  that  it  is  situated  Eome 
"350  miles  nearly  due  north  of  Calcutta,  and  some  50  miles  north  of 
the  well-known  hill  station  Darjiling.  It  forms  the  culminating  point 
'of  a  group  which  rises  on  the  confines  of  three  countries :  Tibet,  Nepal, 
and  Sikhim — very  misleadingly  called  Independent  Sikhim,  since  it 
forms  part  of  our  Indian  Empire.  If  you  ask  me  how  to  spell  the 
mountain's  name,  I  am  afraid  I  cannot  give  a  ready  answer.  The 
Indian  Government — nay,  even  the  Survey  Department — has  shown 
•ho  consistency  in  the  matter.  I  try  to  follow  the  form  adopted  in  the 
latest  official  documents,  but  it  is  breathless  work ;  they  have  varied  in 
the  last  twelve  months,  and  are  still  inconsistent. 

The  Kangchenjunga  group  is  completely  cut  oflf  by  the  Khosi  valley 
on  the  west  from  the  mountains  of  Nepal,  and  by  the  Teesta  valley  on 
the  east  from  the  mountains  of  Bhotan.  In  this  respect  it  may  be 
compared  to  the  Bernese  Oberland  range,  which  is  isolated  by  the 
'Ehone  and  the  Eeuss,  and,  like  the  Oberland  again,  the  Kangchenjunga 
group  forms  no  part  of  a  continental  watershed.  By  crossing  the  lofty 
snow-clad  spur  which  unites  it  to  the  Tibetan  highlands,  it  is  just  pos- 
sible to  get  round  the  mountain  without  trenching  on  any  territory' 
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officially  recognized  as  Tibetan,  though  the  present  political  situation  in 
Lhonak,  the  western  headwaters  of  the  Teesta,  is  very  accurately  in- 
dicated in  the  following  note  in  the  official  Boadbook  of  Sikhim — we 
now  spell  Sikhim  mostly  with  an  h,  but  on  this  point  again  the  Indian 
Government  is  undecided — published  last  winter : — 

**  The  whole  of  the  district  drained  by  the  Naku  Chu  and  Langpo 
Chu  is  called  Lhonak,  meaning  *  the  black  south,'  and  is  regarded  by 
the  Tibetans  as  their  own  property,  and  they  very  much  resent  the 
appearance  there  of  any  foreigner." 

The  Tibetans  have  been  allowed  to  establish  a  guard  and  a  wall 
across  the  valley  containing  the  eastern  sources  of  the  Teesta  at  Gia- 
gong  (a  desolate  spot  about  the  height  of  Mont  Blanc),  thus  holding 
the  southern  approach  to  the  Eongra  Lama  pass.  As  in  the  Alps 
round  Monte  Rosa,  the  northern  pastoral  race  has  occupied  the  pastures 
at  the  heads  of  the  southern  valleys.  It  may  reassure  alarmists  to  know 
that  here,  as  in  so  many  other  mountainous  regions,  it  is  not  the  passes 
but  the  gorges  that  form  the  main  obstacles  to  invaders. 

Politics,  however,  are  outside  our  sphere.  Nor  will  I,  geographers 
though  we  are,  spend  the  evening  in  deluging  you  with  orographical 
details.  For  I  am  no  believer  in  the  system  that  finds  favour  in 
certain  quarters — the  system  of  putting  the  information  properly  sup- 
plied on  a  map  into  an  interminable  series  of  sentences  stuffed  with 
hard  names,  and  calling  the  mixture,  Science. 

My  object,  as  I  have  already  said,  was  to  make  the  tour — the  high- 
level  tour — of  Kangchenjunga,  passing  as  near  the  great  mountain  as 
might  prove  to  be  possible.  This  had  never  been  accomplished  by 
Europeans.  In  the  map  attached  to  Sir  Joseph  Hooker's  travels  in 
Nepal  and  Sikhim,  published  fifty  years  ago,  a  broad  gap  was  left  to  the 
north-west  of  Kangchenjunga.  Across  this  blank  space  was  printed  the 
following  stimulating  sentence : — 

'*  This  country  is  said  to  present  a  very  elevated,  rugged  tract  of 
lofty  mountains,  sparingly  enowed,  uninhabitable  by  man  or  domestic 
animals." 

This  gap  had  been  somewhat  diminished  by  the  recent  wanderings 
of  Mr.  White,  the  Political  Agent  at  the  Court  of  Sikhim,  a  persevering 
but  too  reticent  explorer,  and  of  Major  O'Connor,  who,  in  1897  (as  the 
Boad-book  of  Sikhim  published  last  winter  informed  me  on  my  return 
from  India),  penetrated  Lhonak,  crossed  the  Chortenima  La,  a  pass 
at  the  head  of  it,  and  returned  through  Tibet  to  Giagong. 

On  two  separate  occasions,  however,  native  explorers — pundits  em- 
ployed by  the  Indian  Survey  to  go  where  Europeans  cannot — claim  to 
have  crossed  this  gap.  .With  regard  to  the  first,  the  well-known 
Chandra  Das,  famous  for  his  adventurous  journey  to  Lhasa,  and  now  a 
resident  at  Darjiling,  I  permit  myself  to  entertain  some  doubt 
whether  the  pass  he  traversed  in  1879,  on  his  way  to  Tashilumpo, 
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was  identical  with  the  JoDSong  La.  It  is  true  he  says  so  now,  but 
in  his  first  narrative  he  called  it  nothing  but  the  Chatang  La,  and  a 
pass  Darned  Chabok  La  is  shown  on  maps  some  distance  west  of  the 
Jonsong  La  {La  means  *'  pass  ").  Chandra  Das's  sketch-map  is,  unfortu- 
nately, too  vague  to  be  intelligible.  But  it  is  to  be  noted  that  the  late 
Colonel  Tanner,  of  the  Indian  Survey,  tells  us  that  the  Pundit's  observa- 
tions placed  his  pass  considerably  west  of  the  Jonsong  La.  Colonel 
Tanner  concludes  that  the  observations  were  at  fault ;  but  it  is  at  least 
as  plausible  that  the  identification  of  Chandra  Das's  pass  with  the 
Jonsong  La  is  erroneous.  With  regard  to  the  second  pundit,  Einsing, 
there  is  in  my  mind,  despite  his  odd  behaviour  when  with  us,  little,  if 
any,  doubt  that  he  crossed  our  pass.  This  was  a  most  remarkable  feat 
for  a  native,  even  for  a  Bhootia,  and  Einsing  deserves  very  great  credit 
for  getting  his  party  over  with  the  loss  of  only  two  lives,  at  a  late  season 
of  the  year,  what  he  described,  probably  with  justice,  ae  the  loftiest 
and  most  difiScult  pass  in  this  part  of  the  Himalaya.  In  adopting  here 
the  word  *'  difficult,"  I  ought,  to  prevent  misunderstanding,  to  say  at 
once  that  I  use  it  in  the  popular  and  not  in  a  climbor*s  sense.  Some 
travellers  call  any  path  where  you  cannot  ride  difficult ;  in  the  Alpine 
Club  we  restrict  the  term  to  places  where  an  active  man  is  in  danger 
of  tumbling.  There  are  none  such  on  the  Jonsong  La,  though  there 
is  plenty  of  scrambling  over  rough  ground,  and  there  may  be  danger 
at  times  from  falling  stones  or  bad  weather.  Allowing  for  the  differ- 
ence of  scale  in  the. two  ranges,  the  Alpine  pass  to  which  it  may 
most  fairly  be  compared  is  the  well-known  Strahleck,  between  Grindel- 
wald  and  the  Grimsel. 

It  is  to  this  journey  of  Einsing,  to  which  I  called  attention  in  the 
Aljpine  Journal  at  the  time,  that,  as  Colonel  Gore  tells  me,  Indian 
geographers  and  cartographers  have  been  indebted  for  such  know- 
ledge as  they  possess  of  the  north-western  slope  of  Kangchenjunga. 
The  information  Einsing  brought  back  was  embodied  in  a  sketch- 
map,  a  copy  of  which  Colonel  Gore  has  kindly  sent  me.^' 

As  far  as  the  general  trend  of  the  valleys  is  concerned,  Binsing'fr 
work,  while  not  free  from  error,  is  in  the  main  fairly  satisfactory.  He 
did  not  carry  his  map,  nor  can  I  carry  my  commendation  much  further. 
Einsing,  by  the  kind  order  of  his  superiors,  accompanied  us  into  what,, 
in  a  memorial  he  presented  to  me  before  we  parted,  he  poetically 
described  as  "  tbe  jaws  of  Death."  I  had  therefore  full  opportunity 
of  observing  his  method.  Sitting  in  a  snug  tent  and  filling  in  sub* 
jective  details  was  much  more  to  his  taste  than  scrambling  over  roogh 
moraines  with  a  plane-table.  As  travellers,  as  observers  in  the  ordinary 
s^nse  of  the  word,  both  he  and  Chandra   Das  doubtless  deserve  our 


♦  This  and  the  otlK^r  oflBcial  Bheela  are  in   tlie   K.G.S.'s  collection,  and  wer* 
exhibited  when  the  paper  was  read  before  the  Society. 
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esteem ;  their  uarratiyes  are  full  of  local  information,  and  often  ex- 
tremely entertaining.  For  example,  nothing  can  be  more  graphic  than 
Chandra  Das*8  descriptiona  of  how  he  suffered  from  the  rarity  of  the 
air,  how  he  was  carried  uphill  on  his  comrade's  back  with  his  eyes  shut, 
how  he  *'  embarked  on  a  slide,  met  with  slippery  ice,  and  consequently 
got  pains  on  the  back,  caused  by  friction."  But  it  would,' in  my  opinion, 
be  a  mistake  to  regard  them  as  scientific  cartographers  in  the  technical 
sense  of  the  term. 

To  get  round  Eangchenjunga  was  not  the  only  object  I  set  before 
me.  I  hoped  also  to  obtain,  what  up  to  the  present  time  the  Indian 
Survey  has  been  too  fully  engaged  elsewhere  to  give  us,  some  accurate 
idea  of  the  glacial  features  of  the  group,  some  material  for  compar- 
ing them  with  those  of  the  Alps  and  the  Caucasus.  I  hoped  to  be 
able  to  ascertain  the  number  and  length  of  the  main  ice-streams,  the 
amount  of  ground  covered  by  snow  and  ice,  and  any  peculiarities  which 
might  distinguish  the  glaciers  from  those  of  more  temperate  regions. 

I  am  now  in  a  position  to  give  a  fairly  complete  estimate  of  the 
glaciers  of  Eangchenjunga.  Four  glaciers  radiate  from  the  peak,  point- 
ing roughly  to  the  north-east,  south-east,  north-west,  and  south-west. 
These  are  the  2^mu  Glacier,  18  miles  long,  and  the  Talung  Glacier, 
both  draining  to  the  Teesta  ;  the  Kangchen  Glacier,  15  miles  long,  and 
Yalung  Glacier,  both  draining  to  the  Arun  and  the  Eosi.  The  forked 
spurs  that  protrude  south  and  west  from  Eangchenjunga,  dominated 
respectively  by  Eabru  and  Jannu,  enclose  in  the  first  case  the  Aluk- 
thang  Glaciers,  united  not  long  ago  in  a  single  stream,  and  now 
divided  by  little  more  than  their  moraines,  and  the  southern  glaciers  of 
Eabru,  which  fall  into  a  separate  glen ;  in  the  seoond  case,  three  con- 
siderable ice-streams,  one  of  which  almost  meets  the  Eangchen  Glacier 
at  its  lower  extremity,  the  second  builds  across  the  valley,  out  of  the 
rockfJEdls  of  the  tremendous  clififs  of  Jannu  which  encompass  its  source, 
a  remarkable  wall  of  moraine  stuff,  similar  to  those  of  the  Allalein,  or 
the  Brenva  in  the  Alps,  while  a  third  fills  a  glen,  the  stream  from  which 
joins  the  Eangchen  torrent  at  Ehunza. 

I  must  not  omit,  thoogh  I  was  unable  personally  to  explore  them, 
the  minor  but  considerable  ice-streams  that  are  seen  from  Darjiling 
and  Gantok  to  flow  from  the  southern  slopes  of  Simvoo  and  Siniolchum 
or  those  surrounding  the  base  of  Narsing  and  Pandim,  which,  in  default 
of  any  particulars  from  Mr.  White,  have  been  laid  down  from  our 
sketches  and  photographs  with  a  certain  vagaeuess. 

The  ice  at  the  base  of  the  Zemu  and  Alukthang  Glaciers  descends  to 
13,000  feet;  this  is  about  its  lowest  level  in  Sikhim.  Taking  into 
account  secondary  glaciers,  the  amount  of  square  miles  covered  by  snow 
and  ice  in  the  group,  accepting  the  24,340  peak  close  to  the  Jonsong 
La  as  its  northern  limit,  may  be  reckoned  roughly  at  180  square  miles. 

Next  a  few  words  as  to  the  most  notable  peculiarities  of  Sikhim 
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glacien.  To  begin  at  the  top,  at  their  sources.  We  ascertained  by 
means  of  glasses  that  the  transformation  of  snow  into  something  like 
glacier  ice  takes  place  within  a  few  hundred  feet  of  the  final  ridge  of 
Kangchenjnnga.  Nete  is  found  there,  as  in  similar  positions  on  the 
Jungfrau  in  the  Swiss  Alps.  In  these  conditions  it  may  appear  strange 
that  we  saw  or  heard  so  few  avalanches.  Probably  they  mostly  fall  in 
the  heats  of  summer. 

In  the  upper  icefalls  the  ice  is  apt  to  assume  strange  forms.  I  may 
best  describe  them  by  comparing  them  to  the  earth  pillars  found  in 
certain  friable  soils :  the  glacier  is  converted,  not  into  Alpine  seracs — 
towers  and  ridges  severed  from  one  another  by  profound  clefts — but  into 
clusters  of  ice-cones,  repeating  the  same  form  monotonously.  The 
main  glacier  is  apt  to  be  terribly  uneven,  a  confused  labyrinth  of  huge 
mounds,  stony  ridges,  and  hollows  filled  with  yellow  pools,  but  it  ifl  . 
seldom  much  crevassed.  We  never  had  occasion  for  a  rope.  Frogren  is 
constantly  delayed,  but  seldom  stopped.  Owing  to  the  steepness  of  tbs 
range,  the  amount  of  rock  surface  exposed,  and  the  rapid  disintsgnitiiA 
caused  by  extremes  of  heat  and  cold,  the  trunk  ice-streams  are  burisj^  | 
and  hidden  under  piles  of  rubbish.  Materials  enough  to  build  ft  ^iff^ 
are  brought  down  by  the  gigantic  sledge  which  Nature  employs,  in  Itftf 
mountain  architecture.  The  torrents  that  fiow  from  these  vast  glsoiflOf 
are  not,  however,  in  proportion  to  their  size.  .  £ 

The  features  just  enumerated  may,  I  doubt  not,  find  an  explsa%« 
tion  in  the  local  climate.  Intense  cold  follows  on  great  sun-heat;  Wt. 
enormous  deposition  of  moisture,  whether  in  rain  or  snow,  takes  plstiS 
during  many  months  of  the  year.  Ice  under  such  conditions  beooiDflS 
more  plastic  or  viscous,  or  whatever  term  the  glacialist  of  to-dsy  wSf 
prefer,  it  cracks  less  and  is  more  malleable,  it  loses  more  by  evaponliaBfr 
The  sun,  except  in  winter,  as  we  learnt  to  our  cost,  soon  spoils  :ihft 
night's  crust  that  helps  the  traveller  on  Alpine  snowfields.  BodkS|, 
again,  are  quickly  split  by  alternate  heat  and  frost,  and  the  gxmnlts 
clifiis  send  down  ceaselessly  their  tribute  to  the  ice-sledge  as  it  gliilit 
beneath  them.  With  regard  to  traces  of  an  ancient  extension  of  the.llM^ 
it  must  be  obvious  to  any  trained  eye  that  it  has  been  in  reoent  geo- 
logical times  a  good  deal  lower  than  it  is  now.  Glacial  action  msy^bs 
traced  for  two  or  three  miles  below  the  present  end  of  the  ZemuGladsn 
Vegetation  and  denudation  make  it  difficult  to  trace  it  further,  but  I 
suspect  in  some  remote  age  the  ice  reached  Lachtn.  Throughout  Lhonsk 
the  surface  of  the  earth  shows  signs  of  glacial  shrinkage.  Lhonak  is 
a  region  where  the  conservative  action  of  ice  is  admirably  illustrated 
in  the  comparatively  shallow  valleys  and  smooth  hillsides.* 


.  ♦  1  may  refer  to  my  paper  ou  '*  The  Conservative  Action  of  Ice  '*  in  the  Oeographieal 
]*rooeedingfy  vol.  x.  p.  799.  1  do  bo  with  more  coulidence  since  several  eminent  geolo- 
gists, among  them  Prof.  Garwood,  have  expressed  their  general  agreement  with  my 
argument. 


KHUNZA     IN     NEPAL. 

Looking   North. 
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As  you  are  probably  aware,  a  Enropean  Association  has  been  formed, 
of  which  I  have  the  honour  to  be  the  member  for  Qreat  Britain,  to 
carry  on  the  work  initiated  by  the  Alpine  Club  of  obtaining  measure- 
ments, from  all  parts  of  the  world,  of  glacial  oscillations,  which  are  not 
without  considerable  importance  as  indications  of  climatic  variations. 
I  have  reason  to  hope  that  our  records  may  be  extended  to  India;  but 
there  is  difficulty  in  finding  ice-streams  near  enough  to  pemiaaent 
stations  to  be  systematically  visited,  and  there  have  been  in  the  past 
artificial  difficulties  arising  from  tiie  extreme  complexity  of  the  depart- 
mental system  at  Calcutta,  difficulties  which  I  think  may  be  overcome 
by  the  good-will  of  the  present  Viceroy,  Lord  Curzon,  towards  all 
reasonable  scientific  proposals. 

I  may  be  expected  to  add  something  to  the  discussion  on  moun- 
tain sickness  that  continues,  without  much  sensible  advance,  to  fill 
pages  and  even  volumes  in  mountaineering  literature.  I  could 
easily  occupy  with  it  the  rest  of  the  evening.  For  quot  homines,  tot 
sententise.  No  two  persons  feel  mountain  sickness  in  exactly  the  same 
way,  though  mountain  sickness,  like  sea  sickness,  is  a  painful  reality 
to  the  majority  of  mankind.  My  party  were  affected  most  unequally ; 
Mr.  Dover,  the  Eoad  Inspector,  never  appreciably  suffered-*-he  even 
gained  weight  on  our  tour;  Mr.  Garwood  was  for  forty-eight  hours 
practically  incapacitated,  though  sunheat  on  new  snow  had  probably 
much  to  do  with  his  symptoms.  Most  of  us,  Englishmen  and  natives, 
felt,  in  various  degrees,  our  powers  diminished ;  we  experienced  an  in- 
disposition to  exertion,  bodily  or  mental — what  Stevenson,  writing  of 
the  climate  of  Davos,  calls  '*  an  underlying  languor  of  the  body " — a 
slackening  of  pace  and  increased  breathlessness  in  going  uphilL  We 
suffered  most  on  first  reaching  an  elevation  of  15,000  to  16,000  feet; 
there  was  no  increase  in  our  symptoms  on  rising  over  20,000  feet.  Some 
of  our  men,  particularly  the  Ghoorkhas,  walked  steadily  at  that  height. 
I  was  myself  never  so  uncomfortable  as  I  once  was  on  Mont  Blanc. 
It  used  to  be  said  no  one  could  climb  the  last  slopes  of  Mont  Blanc 
without  frequent  halts.  The  last  time  I  climbed  the  mountain,  I  walked 
straight  up  the  last  1500  feet  from  the  Yallot  hut.  In  the  Himalaya 
I  was  able  to  walk,  at  the  end  of  our  tour,  from  13,000  to  16,000  feet 
without  a  halt.  We  and  our  Alpine  guide  were  sometimes  quite  ex- 
hausted by  the  struggle  in  soft  snow ;  but  soft  snow  is  killing  anywhere. 
I  have  seen  Melchior  Anderegg,  one  of  the  greatest  of  Alpine  guides, 
dead-beat  for  the  moment,  at  a  height  of  6000  feet,  by  tracking  a  path 
over  the  Great  Scheideck  in  winter.  I  am  ready  to  commit  myself  to 
an  opinion.  Training  and  habit  and  attention  to  diet  will  not  do  away 
with  mountain  sickness,  but  they  will  go  on  reducing  its  area  and  its 
virulence.  We  have  practically  driven  the  enemy  up  8000  feet  in  the 
last  fifty  years.  Our  successors  will,  I  believe,  drive  it  up  the  remain- 
ing 5000  feet  in  the  next  fifty.    Eangchenjunga  and  its  still  loftier 
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Nepalese  neighbour  will  one  day  have  a  flag  on  their  summiU.  This 
is  my  prophecy.     Let  who  will  contradict  it.     Time  will  show. 

I  turn  next  to  cartography,  to  the  maps  that  include  the  Kangchen- 
janga  group.  Sir  J.  Hooker's,  the  first,  is  based  to  a  large  extent  on 
his  own  observations.  It  is  in  the  main  a  route-map — an  admirable 
route-map  indicating  the  local  topography  of  the  parts  he  visited  with 
approximate  accurac}^  but,  unfortunately,  on  a  very  small  scale.  It 
does  not  attempt  to  grapple  with  the  glacial  features  of  the  Eangchen- 
junga  group,  which  he  did  not  closely  explore.  Moreover,  some  of  the 
peaks  had  not  at  that  time  found  their  true  positions. 

Next  oomes  what  I  may  call  the  mother-map — the  official  transfrontier 
survey,  long  labelled  **  Confidential,"  on  a  scale  of  2  miles  to  the  inch. 
On  this  the  great  peaks  have  been  placed  from  distant  trigonometrical 
observations;  while  a  number  of  the  minor  summits  north  of  Kang- 
chenjunga  appear  to  have  been  located  and  measured  by  the  late  Captain 
Harman  and  Mr.  Robert,  who  established  stations  above  the  lower  part 
of  the  Lhonak  valley.  In  the  portions  of  Sikhim  not  penetrated  by  the 
survey  party,  minor  spurs  and  features  are  indicated  with  much  but 
often  purely  coniiientional  detail.*  The  valleys  west  of  the  Rang  La 
are  entirely  misrepresented  on  the  authority  of  Mr.  Kobert  (a  copy  of 
whose  sketch  I  have  before  me).  He  brings  the  Yalung  valley  up 
within  a  mile  and  a  half  of  the  Kang  La !  IIooker*d  little  map  is  far  nearer 
nature  here.  The  rest  of  the  Nepalese  slope  is  left  blank.  The  sole 
hint  of  glaciers  is  contained  in  the  word  ''  moraine  "  printed  across  the 
▼alley  filled  by  the  lower  part  of  the  Zemu  Glacier. 

I  desire  to  guard  myself  at  the  outset  against  any  suggestion  that 
in  this  plain  statement  of  facts  I  am  attacking  the  Indian  Survey.  To 
do  so  would  boa  poor  return  on  my  part  for  the  aid  and  courtesy  I  have 
received  from  its  present  head,  Colonel  Gore.  Moreover,  I  do  not  think 
the  facts  cited  are  in  any  way  a  discredit  to  his  predecessors.  How- 
ever interesting  to  the  physical  geographer,  glaciers  have  no,  or  at 
most  a  vety  indirect,  political,  administrative,  or  commercial  import- 
ance, and,  until  a  comparatively  recent  date,  they  were  ignored  in 
most  European  surveys.  The  Indian  Survey  has  had  its  hands  con- 
stantly full  of  work  urgently  needed  by  the  Government,  which  had  to 
be  done  first.  Nevertheless  it  has  sent  surveying  parties  into  the 
mountains  of  Kumaon  and  the  Earakoram.  The  glaciers  of  Sikhim 
have  so  far  had  to  wait.  Its  tea  gardens  had  a  prior  claim.  Eecently, 
however,  there  have  been  attempts  to  indicate  the  glaciers  round 
Kangchenjunga  on  the  new  editions  of  official  maps. 

If  you  look  at  these  photographs  of  recent  reproductions  and  re- 
ductions of  the  Transfrontier  Map,  you  will  see  that  the  surveyors  have 


*  Sir  T.  Holdicb  has  informed  roe   that  the  cartographers  were  authorized  to 
•apply  conventional  detail  where  no  authentic  detail  was  forthcoming. 
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been  makiDg  some  endeavour  to  introduco  snow  and  ice.  You  may 
notice  a  few  worms  crawling  about  the  heads  of  valleys.  These  repre- 
sent glaciers,  to  which  they  bear  the  same  relation  that  the  caterpillars 
of  our  school  maps  do  to  mountain  ranges.  They  do  not  exhibit  the 
sources  of  the  ice-streams  or  their  connection  with  the  nMa,  and  they 
stop  short  miles  above  the  snouts  of  the  existing  glaciers.  This  apparent 
want  of  method  is,  however,  I  think,  not  without  a  purpose.  The 
ordinaiy  conception  of  a  glacier,  in  the  mind  of  the  oriental  oartographer, 
Eeems  to  be  hare  ice.  The  nive  reservoirs  that  feed  the  stream  and  the 
moraine-cloaked  tongue  that  descends  into  the  valley  are  ignored.  It 
is  obvious  that  such  representations  can  be  of  little  value  to  the 
physical  geographer.* 

It  has  been  from  time  to  iioae  the  privilege  of  mountaineers,  such  as 
our  late  colleague  on  the  Council,  Mr.  John  Ball,  and  Mr.  Wm.  Mathews, 
in  the  Fiedmontese  Alps,  Mr.  Adams  Reilly  in  the  Pennine  Alps,  and 
more  recent  travellers  in  the  Caucasus,  to  criticize  and  make  suggestions, 
or  to  famish  material,  which  have  led  to  marked  improvements  in  the 
Government  Surveys  of  the  countries  concerned.  I  should  fail  in  my 
duty,  did  I  not  endeavour  humbly  to  follow  in  the  footsteps  of  earlier 
mountaineers,  by  suggesting  by  precept,  and,  as  far  as  my  means  allow, 
by  example,  the  principle  on  which  a  glacier  map  of  Sikhim,  which  will 
be  of  value  to  the  physical  geographer,  may  be  constructed.  I  therefore 
venture  to  offer,  by  no  means  as  a  perfect  or  a  final  nap  (a  complex 
glacial  labyrinth  like  that  of  Eangchonjunga  is  not  mapped  in  a  month), 
but  as,  at  least,  a  specimen  of  the  right  method  to  delineate  glaciers, 


*  The  official  pablications  and  manusoripts  I  have  had  before  me  are  the  Trans- 
frontier map  (2  miles  to  inch),  1885 ;  a  revision  (4  miles  to  inch),  1889 ;  North-eastern 
Transfrontier  map  (8  miles  to  inch),  1889 ;  Skeleton  map  of  Sikhim  (4  miles  to  inoh), 
three  editions,  1892,  1894, 1900;  Colonel  Tanner's  map  of  Sikhim,  1866;  manuscript 
sketches  of  Rinsing,  1884-85  (Nepalese  slope  of  Kangohenjnnga),  and  Robert,  1881-83 
(district  round  Kang  La).  The  heights  given  on  these  maps  appear  to  be  divisible 
into  three  classes — 

1.  Peaks  included  in  the  Great  Trigonometrical  Survey  of  India,  the  heights 
assigned  to  which  have  never  varied. 

2.  Lesser  summits,  particularly  those  in  the  chain  north  of  Kangchenjunga,  trigo- 
nometrieally  measured  by  the  Sikhim  Sarvcy  party.  Many  of  these  altitudes  have 
been  revised,  some  increased,  others  diminished,  not,  Colonel  Gore  informs  me,  as  the 
result  of  fresh  observations,  but  after  a  recalculation  in  the  office. 

3.  Miscellaneous  heights  of  passes  and  places,  probably  derived  from  various 
sources,  pundits*  or  travellers*  notes.  I  give  examples  of  come  of  the  more  notable 
variations:  Yumptso  La;  Transfrontier  map,  17,040;  Skeleton  map,  15,800.  Tang- 
chung  La ;  Revised  Transfrontier,  17,100 ;  Skeleton  map,  1896,  17,840 ;  1900,  17,340 
(misprint?).  The  La ;  Revised  Transfrontier,  17,430  ;  Skeleton,  1892  and  1894, 17,810  ; 
ditto,  1900, 16,575.  Tobli ;  Skeleton,  1892, 15,600  ;  ditto,  1900,  14,500.  And  last  our 
JonsongLa;  Sikhim  Gazettcr,  1894,  22,300;  Revised  Transfrontier,  22.000  ;  Skeleton 
map,  1^9*,  22,000;  Colonel  Tanner,  1886, 19,000  to  20,000;  Rinsing,  21,500.  In  Mr. 
Garwood's  map  I  have  inserted  the  official  triangulations  in  thick  type,  Mr.  Garwood's 
heights  in  thin  sloping  type,  and  a  few  heights  from  misoellnneous  sources  in  brackets. 
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Mr.  Garwood's  map.  I  believe  it  attains  to  very  fair  accuracy  of  detail 
in  the  glacier  basins,  which  we  ourselves  explored  in  fine  weather. 
Elsewhere  it  at  least  indicates  approximately  the  extent  of  the  ground 
covered  by  snow  and  ice.  According  to  my  experience,  the  best  spur  to 
farther  action  is  to  give  people  something  to  criticize.  This,  at  any 
rate,  we  have  done. 

Descending  below  the  snow-level  and  leaving  the  glaciers,  I  have 
still  one  or  two  serious,  or  scientific,  matters  to  which  I  ought  to  invite 
my  readers'  attention. 

There  can,  I  think,  be  no  doubt  that  the  situation  of  Darjiling  is 
very  far  from  the  best  possible  for  a  health  resort  in  this  region.  It 
was  chosen  partly  at  least  for  political  reasons.  It  stands  on  the 
screen  of  foothills — it  is  true,  on  the  north  or  less  exposed  side  of  it, 
having  therefore  a  smaller  rainfall  than  Eursiong,  on  the  south  side, 
but  still  on  the  screen  that  receives  the  first  fury  of  the  rainstorms 
that  sweep  up  from  the  Bay  of  Bengal.  This  exceptional  exposure 
was  demonstrated  forcibly  in  the  great  storm  (of  which  more  here- 
after) of  September,  1899.  The  injury  done  round  Darjiling  itself 
was  in  part  caused  by  the  reckless  clearing  of  forest,  and  consequent 
exposure  of  soft  slopes  at  high  angles,  caused  by  the  spread  of  tea 
plantations.  But  it  was  the  streams  fed  by  the  outer  foothills,  rather 
than  those  from  the  interior  ranges,  that  c^wept  away  their  bridges 
and  destroyed  villages.  The  observant  visitor  will  hardly  fail  to 
notice  in  the  character  of  the  forests  a  proof  that  the  worst  of  the  rains 
strike  the  foothills  and  surge  up  the  great  gap  of  the  Teesta.  Farther 
west,  towards  and  beyond  the  Nepalese  frontier,  the  vegetation  is  less 
rampant;  the  valleys  at  the  western  base  of  Kangchenjanga  are  dry 
and  open  compared  to  the  glens  of  the  tributaries  of  the  Teesta.  The 
Vale  of  Kambachen  is  not  more  densely  wooded  than  that  of  Lauter- 
brnnnen,  while  the  Zomu  forests  are  almost  impenetrable. 

An  ideal  summer  sanatorium  would  probably  be  found  in  the- 
Chumbi  valley,  which,  for  reasons  best  known  to  politicians,  we  did  not 
annex  fifteen  years  ago  when  we  had  the  opportunity  of  doing  so  as  a 
penalty  for  the  Tibetan  invasion  of  Sikhim.  But,  short  of  this,  there 
are  spots — Lachen,  for  instance,  or  the  downs  at  the  head  of  the  Sing- 
alila  ridge — where  some  kind  of  health  station,  which  would  bear  to 
Darjiling — in  climate,  at  least — the  relation  the  Engadine  bears  to  Monte 
Generoso,  may  in  the  future  be  established.  DiflSculty  of  transport 
will  be  alleged,  but,  looking  to  the  development  in  the  last  ten  years 
of  mountain  railways,  these  difficulties,  though  actual,  will  not,  I  believe, 
prove  permanent  ones.  This,  however,  is  a  matter  for  the  future,  per- 
haps not  a  very  near  future.  For  the  present,  one  of  the  great  wants  of 
Independent  Sikhim  is  horse-roads.  In  past  years  pains  and  money  have 
been  expended  on  patching  up  the  fantastically  circuitous  and  precipitous 
native  tracks  which  might,  I  believe,  more  wisely  have  been  used  in 
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oonstraoting  one  or  two  tnmk  bone-roads,  on  lines  laid  down  by  experts. 
I  understand  the  authorization  of  the  Government  has  been  given  to 
steps  in  this  direction,  and  that  some  steps  have  already  been  taken. 
My  companion  in  Sikhim — ^Mr.  Dover,  now  the  Boad  Inspector — writes 
to  me  of  bridges  bniU,  bungalows  erected  or  restored,  Laohen  and 
Lachung — the  villages  in  the  Teesta  valley  that  correspond  to  Saas  and 
Zermatt — opened  to  travellers.  The  Indian  Gk>vemment  already  pub- 
lishes a  list  of  tours  and  resting-places ;  it  has  taken,  therefore,  the  initial 
steps  towards  creating  a  mountain  playground  for  Calcutta.  A  few  more 
efforts  in  the  same  direction,  and  these  comparatively  slight  efforts, 
might  produce  great  results.  Some  8  miles  of  new  path  and  a  couple 
of  bridges  would  link  Pamionchi  to  Jongri  and  the  southern  glaciers 
of  Kangchenjunga,  and  enable  a  horse-party  to  go  up  this  way  and 
return  by  the  Singalila  ridge.  Some  10  miles  of  cutting  through  the 
forest  would  open  the  Zemu  Glacier ;  a  stone  bungalow  on  the  plan  of 
an  Alpine  *^  Clubhut "  might  easily  be  built  at  the  Green  Lake  at  the 
north-eastern  base  of  Kangchenjunga,  at  a  height  of  16,000  feet.  The 
tour  of  Kangchenjunga  must,  however,  I  fear,  for  years  to  come  be  a 
serious  matter,  apart  from  political  difficulties,  sinca  it  means  coolies,  and 
coolies  are — well,  they  represent  time  and  money.  We  can  hardly 
ask  the  Indian  Government  to  imitate  the  Canadian,  and  bring  out 
Alpine  guides  to  aid  explorers.  A  climbing  party  with  such  aid  might, 
I  think,  make  the  tour  of  Kangchenjunga  in  a  fortnight  from  Jongri,  or 
even  shorter  time,  could  they  force  the  19,300  feet  gap  at  the  eastern 
base  of  the  mountain.  I  say  nothing  here  of  the  ascent  of  Kangchen- 
junga. That  is  an  esoteric  matter  I  reserve  for  the  Alpine  Club.  Nor 
need  I  attempt  to  add  anything  on  the  Flora ;  we  have  Sir  Joseph 
Hooker's  volumes.  I  have  already  alluded  to  the  strange  imitative  forms 
of  the  butterflies.  Mr.  Garwood,  regardless  of  leech-bites,  made  a  large 
collection  of  butterflies  and  beetles ;  and  Signor  E.  Sella  brought  home 
Alpine  plants,  which  he  is  endeavouring  to  naturalize  at  his  home  in 
Piedmont. 

I  will  not  detain  yon  any  longer  with  general  reflections,  bnt 
attempt  to  give  you  a  summary  of  our  journey. 

My  party  was  composed  as  follows :  Mr.  Garwood  and  myself,  Signor 
Vittorio  Sella,  the  well-known  mountain  photographer,  and  his  brother. 
An  Alpine  guide,  A.  Maquignaz  of  Val  Tournanche,  also  came  out  with 
us  from  Europe.  The  great  snowstonn  prevented  us  from  making  full 
use  of  his  climbing  powers.  To  this  party  were  further  added,  by  the 
kind  consent  of  the  Indian  authorities,  Mr.  Dover,  now  Boad  Inspector  in 
Sikhim,  whose  services  were  invaluable ;  and  Kinsing,  the  native  surveyor, 
I  have  already  mentioned,  who  made  himself  very  useful  in  many  ways 
throughout  the  journey. 

Our  camp-followers  consisted  of  a  horde  of  coolies,  who  diminished 
by  dismissal  or  desertion   from  about  eighty  at  starting  to  thirty  or 
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forty  at  the  end,  I  liope  this  Htatement  will  not  make  you  think  we 
campaigDed  with  heavy  stovea  and  ]>ianoforte8.  Our  tents  were  T  feet 
square,  and  of  the  lightest  poEsible  make;  our  cooking-stoves  wonM 
caoh  have  gone  inside  a  Hilk  hat.  As  it  proved,  we  had  only  just  enough 
provisions  to  carry  us  ihrough  the  wihlerneBS,  A  Sikbim  coolie's  load 
18  half  composed  of  his  own  rations  of  rice,  hence  the  necessity  of  num- 
Ijera.  We  had  a'ao  an  escort  of  half  a  dozen  Sikhim  mililary  police 
with  guns  and  bayonets,  who  looked  after  the  coolies,  ami  would  have 
protected  us  from  any  of  the  Tibetan  robbers  who  are  said  to  infest  the 
no- man's- land  of  Lliunak. 

After  consultation  with  the  few  authoritica  on  the  matter,  I  came 
to  the  conclusion  that  my  first  business  was  to  get  our  party  to  a 
spot  reached  by  Mr,  White  and  Mr.  Hofmann.  the  Calcutta  photographer, 
near  the  head  of  the  jip'eat  Zemu  Glacier,  east  of  Kangchenjnnga.  Ma^ut 
show  a  gap  of  21,000  feet  in  the  range  beyond,  Iho  chain  dividing 
Sikbim  and  Nepal,  only  4  miles  north  of  the  peak  of  Kangchenjnnga. 
Should  this  gap  prove  practioable  fur  coolies,  it  would  save  us  the  cii- 
cnitous  march  to  the  uortb,  neeessary  in  order  to  reach  Rinsing's  Jonsong 
La,  which  is  uiarkei]  on  maps,  whether  on  bis  authority  or  Captain 
Harman's  I  know  not,  alternately  as  21,<'iOU  or  22,i)O0  feet. 

Leaving  the  new  Teesta  valley  horse- track  at  Lacben  (88on  feet),  a 
village  the  inhabitants  of  which  arc  Tibetan  iu  type  and  tuanners,  wo 
hacked  our  way,  by  the  aid  of  our  Ghoorkha  pioneere,  through  the  rhodo- 
dendron foreata  of  the  gleu  that  checked  Sir  J.  Hooker,  and  in  6ve  days — 
after  the  track  had  been  opened  it  proved  a  two  days"  walk  for  a 
messenger^we  reached  a  wild  goats'  pasture  and  a  umall  greon  larn  at 
a  height  of  over  lo.OuO  feet,  some  lu  miles  above  the  foot  of  the  glacier 
and  within  four  hours'  walk  of  the  extreme  source  of  the  ice  under  the 
gigantic  cliffs  of  Kangebenjunga.  There  wo  established  a  light  oamp, 
leaving  our  heavier  tent  and  the  bulk  of  our  foUowera  some  miles  lower 

Next  day,  full  of  hope,  and  in  apparently  improving  weather,  I  set 
out  with  our  Alpine  guide  to  reconnoitre.  We  found  our  way  over  rough 
ice  and  rugged  but  flowery  hillsides  to  the  very  base  of  the  Kangchen- 
jnnga precipices.  I  was  within  at  most,  I  think,  three  hours'  easy  walk 
of  the  ly.Soo-feet  gap  (it  might  jtroperly  be  called  the  Zemu  gap), 
which,  however  formidable  from  the  aouth,  is  perfectly  easy  of  acoesa 
from  this  side.  I  resolved  to  move  our  camp  up  to  the  last  tt-rni  firtna 
where  there  was  enough  jiiniiier  for  a  night  or  two's  fires.  Thence 
we  could,  I  lielieve,  in  the  existing  conditions,  easily  have  climbed 
Simvoo,  otticially  known  as  Siimvovonohim  (22,300  feet),  and  got  a  full 
view  of  the  east  side  of  our  propMed  pass  to  Nopal,  the  crest  of  which 
wo  had  already  seen  in  profile  against  the  sky  from  tlie  lower  glacier. 
It  lies  at  the  head  of  a  large  tributary  glacier  flowing  from  the  west- 
north-west,  which  we  bad  crossed  half  au  hour  above  our  camp.   L'homme 
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l^opose;  the  demons  of  Eaagohenjuoga  disposed.  The  sky,  which  had 
been  deep  bine,  tnmed  pale,  then  grey,  then  almost  yellow;  thin, 
ugly  vaponra  gathered  npon  the  great  crest  The  sun  grew  sickly, 
and  was  snrronnded  by  a  Inrid  ring,  colonred  from  time  to  time  by 
strange  iridescences.  The  air  was  perfectly  still  and  very  close  and 
warm.  Becogiiizing  aU,  and  more  than  all,  the  usual  signs  of  bad 
weather,  we  hastened  to  return  to  camp.  When  halfway  we  saw  dark 
mists  racing  up  the  Talley,  and  were  met  by  a  keen  blast.  We  raced 
too,  and  got  off  the  moraine  as  the  first  flakes  of  snow  fell.  In  a  few 
moments  the  storm  was  on  us,  everything  was  blotted  out,  and  we 
were  guided  into  camp  by  the  shouts  of  our  Darjiliog  Sirdar,  who 
had  hurried  out  in  search  of  us.  I  tumbled  into  my  tent  and  panted 
speechlessly  for  some  minutes.  I  had  forgotten  that  it  is  inexpedient 
to  run  a  quarter  of  a  mile,  even  downhill,  when  at  the  level  of  the 
top  of  Mont  Blanc. 

The  history  of  the  next  twenty-four  hours  was  a  blank — a  white 
page  in  our  diaries.  The  snow  foil  heavily  all  Saturday  night  and 
Sunday.  In  the  evening  some  coolies  came  up  from  our  lower  camp 
and  told  us  that  four  men  we  had  sent  down  the  evening  before  had 
not  turned  up,  and  must  be  lost.  The  Sellas  proposed  that  a  relief 
X>arty  should  set  out  at  once  in  the  darkness.  I  discouraged  such 
action,  feeling  convinced  that  the  men,  following  the  fashion  of  th& 
country,  had  taken  shelter  under  rocks.     I  proved  to  be  right. 

At  dawn  on  Monday  it  was,  after  forty-two  hours'  fall,  snowing  aa 
hard  as  ever.  We  measured  exactly  a  metre  (3  feet  3  inches)  roand 
our  camp  where  it  had  not  drifted.  The  snow  had  to  be  cleared  off  our 
tent-roofs  every  half-hour  to  prevent  a  collapse.  There  seemed  no 
reason  why  the  storm  should  stop,  and  every  reason  that  we  should  go. 
One  of  the  smaller  tents  was  completely  buried,  and  the  few  coolies 
with  us  were  naturally  frightened  and  impatient.  Even  our  Alpine 
guide  began  to  babble  of  avalanches. 

We  shall  none  of  us  forget  that  walk  to  the  base  camp.  Wo  started 
in  a  dense  fog.  At  first  the  snow  was  so  deep  that  it  seemed  hardly 
possible  to  move  more  than  a  few  yards.  Unladen  men  went  ahead  to 
lieat  a  track;  we  and  the  light  luggage  followed.  The  work  was^ 
very  laborious,  and  our  progress  of  the  slowest.  Sending  constantly 
a  fresh  man  to  the  front,  we  floundered  along,  sinking  deeply 
at  every  step,  and  glad  when  we  did  not  tumble  up  to  our  waists 
in  some  hidden  pitfall.  Of  a  sudden  the  veil  was  rent  before  our 
eyes,  and,  incredibly  vast  and  strangely  transBgured,  white  and 
shining  from  base  to  summit,  the  giants  of  the  Himalaya  looked  down 
on  the  train  of  miserable  ants  crawling  about  their  feet.  The  hot  glare 
reflected  from  the  snow  and  enhanced  by  the  shining  particles  of  mist 
was  terrific ;  our  faces  were  scorched,  and  my  lips  so  badly  blistered 
that,  as  they  were  subsequently  touched  by  frost,  it  was  six  weeks 
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before  I  could  eat  a  meal  in  comfort.     This  was  a  unique  experience. 
We  never  sufifered  again  from  heat  or  sunburn  during  our  tour. 

It  was  not  till  long  afterwards  that  we  learnt  that  this  calamitous 
storm,  which  changed  the  character  if  it  failed  to  defeat  the  main 
purpose  of  our  journey,  was  no  ordinary  incident  of  Himalayan  travel, 
but  the  phenomenal  outburst  which,  by  the  havoc  it  wrought  in  and 
about  Darjiling,  acquired  a  world-wide  notoriety.  Nor,  happily,  were 
wo  aware  that  some  newsmonger  at  Darjiling  had  excited  our  friends 
in  England,  by  reporting  by  telegram  that  there  was  every  reason  to 
believe  that  we  were  buried  under  avalanches  which  from  a  distance 
of  40  miles  he  had  watched  falling  on  the  southern  face  of  Eangchen- 
junga,  the  opposite  face  to  that  on  which  we  were  !  The  modern  news- 
sheet,  which  makes  ''the  moving  accident  its  trade,"  is  a  pest  to 
travellers,  except,  perhaps,  those  who  travel  to  be  boomed. 

Next  morning  we  woke  to  "  set  fair."  The  world  was  all  white ; 
the  smoke  of  our  camp-fires  alone  sullied  the  blue  heavens.  The  fine 
weather  which,  with  one  break  of  forty-eight  hours,  was  to  last  for  the 
remainder  of  our  journey  had  set  in. 

But  the  conditions  were  altogether  changed.  The  Easy  had  become 
Difficult ;  the  snow-level  had  been  lowered  4000  feet.  We  had  hoped 
to  make  some  high  ascent,  to  force  a  pass  into  Nepal  from  the  head  of 
the  Zemu  Glacier.  All  such  projects  had  now  to  be  abandoned ;  to  get 
round  Kangchenjunga  somehow  was  all  we  could  hope,  or  reasonably 

attempt.  Oar  plan  had  to  be  modified  to  suit  the  altered  conditions — 
to  speak  more  exactly,  the  lowered  snow-level — which  we  were  hence- 
forth to  find  at  14,000  to  15,000,  instead  of  18,000  to  19,000  feet.     My 

.companions  spent  two  days  in  plane-tabling  and  photographing  on  the 
Zemu  Glacier.  We  gazed  with  ceaseless  delight  on  the  peak  imme- 
diately opposite  our  camp — Siniolchum,  22,750  feet — the  most  beautiful 

.  snow  mountain  I  have  ever  seen,  perhaps  the  most  beautiful  in  the 
world.  Its  icy  sides  are  exquisitely  fluted  by  avalanches;  the  snow 
upon  its  edges  is  blown  up  into  fantastic  fringes,  so  thin  as  to  be 
transparent  to  the  Indian  sunshine. 

Siniolchum  stands  with  reference  to  Kangchenjunga  and  the  Zemu 
Glacier  much  as  the  Aletschhom  does  to  the  Jungfrau  and  the  Aletsch 
Glacier,  that  is,  on  the  flank  of  the  lower  part  of  the  glacier,  while  Kang- 
chenjunga rises  above  its  head.     On  the  fourth  day  after  the  storm  we 

.started  to  cross  two  passes,  the  Tbangchung  La  and  the  The  La,  over 

-which  runs  a  native  yak-track,  used  for  the  transport  of  timber  and  salt 
between  Tibet  and  Sikhim.  In  an  ordinary  year  these  passes  are  as 
easy  and  not  more  laborious  than  the  Wengern  Alp  and  Great  Scheideok 
in  summer.  They  now  exactly  resembled  those  passes  as  I  once  found 
them  in  January — that  is,  they  were  snow-grinds.  The  loose  snow  on 
the  descent  was  very  trying  to  the  coolie?,  who  made  many  involuntary 
glissades.   Preferring  to  black  their  faces,  or,  in  the  case  of  the  Lepohas, 
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to  improvise  veik  with  their  long  locks,  rather  than  to  nse  the  spectacles 
with  which  I  had  provided  them,  they  suffered  also  from  snow-blindness. 

In  three  days  we  reached  the  lower  end  of  Lhonak,  and  in  two  more 
its  head.  This  district,  though  on  the  Indian  side  of  the  watershed — in 
fact,  feeding  the  main  source  of  the  Teesta — displays  all  the  charac- 
teristics of  Tibetan  landscape.  The  shapes  of  the  hills  and  the  fore- 
ground are  those  of  an  ice-modelled  region,  like  the  duller  parts  of  the 
Highlands.  The  21,b00  to  24,000  feet  peaks  which  overlook  the  valley 
are  on  much  the  same  scale  as  those  of  the  Upper  Engadine ;  they  rise 
from  5000  to  7000  feet  above  their  bases.  Huge  moraines  mark  the 
former  extent  and  limits  of  vanished  or  diminished  glaciers.  There  is 
not  a  tree  to  be  seen ;  even  the  grass  is  scanty ;  the  slopes  are  brown 
and  yellow,  the  flats  grey  and  sandy,  and  strewn  with  sky-reflecting 
pools,  or  flecked  with  patches  of  light-blue  gentians.  The  only  signs 
of  human  habitation  from  one  end  of  the  region  to  the  other  are  two 
or  three  low  walls  which  afford  summer  shelter  to  a  few  Tibetan 
shepherds  and  their  yaks.  We  saw  nothing  of  the  shepherd-robbers, 
who,  according  to  Chandra  Das,"  have  charge  of  the  passes,"  and  in  return 
for  their  services,  are  authorized  to  rob  all  travellers  who  venture  to 
cross  them.  If  they  still  exist,  they  had  all  gone  north  to  their  homes ; 
but  we  met  and  slew  a  lonely  yak.  How  it  came  to  be  there  was  a 
mystery.  Some  said  it  had  been  left  as  a  peace-offering  to  the  mountain 
demons,  a  scapeyak  ;  others,  that  it  bad  been  driven  out  of  the  herd  by 
a  stronger  bull — a  broken  horn  gave  some  countenance  to  the  latter 
hypothesis. 

From  the  head  of  the  valley  I  and  Erminio  Sella,  led  by  Einsing, 
climbed  to  a  ridge  which  Rinsing  declared  to  be  the  Chortenima  La.  It 
was  not  that  pass,  which,  as  we  subsequently  ascertained,  lies  farther 
west,  but  part  of  a  glacier-clad  range  dividing  us  from  another  source  of 
the  Teesta.  The  gap,  which  we  reached  by  a  rough  scramble,  was  be- 
tween 18,000  and  19,000  feet  in  height,  and  commanded  a  superb  view, 
of  which  my  companion  obtained  panoramic  photographs.  Southwards, 
over  a  wilderness  of  fresh  snow,  we  saw  the  Kangchenjunga  group,  and 
our  eyes,  ranging  through  west  and  north  to  north-east,  followed  the 
chain  that  connects  it  with  the  Tibetan  plateau.  Above  the  Lhonak 
glaciers  the  granite  apparently  trends  away  westwards;  the  range 
north  of  Lhonak  is  limestone. 

Three  gaps  in  the  ridge  encompassing  the  head  of  the  Lhonak  valley 
were  conspicuous.  That  on  our  left,  between  the  peaks  marked  24,340 
and  22,700  feet  on  official  maps,  was  obviously,  though  long  and  lofty, 
under  ordinary  conditions  free  from  anything  a  mountaineer  calls 
difficulty.  A  steep,  but  not  excessively  steep,  snow-screen  connected 
the  two  peaks,  while  the  hollow  beneath  was  filled  by  smooth  glaciers. 
The  ground  below  the  ice  is  usually  bare  broken  slopes ;  it  was  now  one 
vast  sheet  of  snow  ppread  over  long  hillsides. 

2  I  2 
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To  accomplish  this  most  laborious  ascent,  we  took,  or  rather  our 
coolies  took;  two  and  a  half  days.  The  distance  was  considerable,  but 
the  actual  height  to  be  climbed  not  over  5000  feet. 

Our  difficulty  was  entirely  caused  by  the  fresh  snow.  We  waded 
and  floundered  through  the  hours  of  light  with  much  waste  of  precious 
time  at  the  beginning  of  each  day,  the  result  of  the  incorrigible  habit 
of  the  coolies  of  waiting  till  the  sun  strikes  their  tents  before  they 
will  uncurl  and  cook  their  indispensable  morning'meal. 

In  this  way  they  lost,  of  course,  any  chance  of  finding  the  snow  hard. 
The  worst  part  of  the  climb  was  the  lowest,  where  we  tumbled  about 
among  the  hidden  pitfalls  of  loose  moraines,  or  waded  up  a  little  stream, 
which  we  found  preferable  to  wading  in  the  deep  snow  on  its  banks.  As 
we  mounted,  the  views  grew  wider  and  more  majestic :  we  gazed  out  to 
Chomiomo  and  Chumalari,  and  on  a  range  of  unknown  peaks  between 
and  beyond  them.  We  enjoyed  superb  sunsets  and  mystical  afterglows, 
the  brilliant  colouring  of  which  was  enhanced  by  contrast  with  the 
white  fields  of  snow  which  encompassed  us  on  every  side.  The  final 
ascent  to  the  pass  gave  us  no  particular  trouble ;  the  last  climb  was  up 
a  bank  of  bare  loose  rock.  The  actual  crest  proved  a  cornice,  over- 
hanging an  incipient  crevasfie.  We  broke  a  hole  through  the  snow- 
wave  and  stood  on  the  top,  for  which  our  measurement  gives  the  height 
of  20,200  feet. 

Our  first  feeling  was  one  of  disappointment.  Einsing  had  been 
.promising  us  a  view  over  Nepal  and  the  valley  of  the  Arun  to  "  Mount 
Everest."  A  ridge  a  mile  off,  very  little  higher  than  our  pass,  shut  out 
that  view.  Our  next  feeling  was  dismay,  when  Rinsing,  a  comical 
figure,  burnt  red  as  a  turkey-cock,  and  shaking  his  pigtail  mournfully, 
announced  that  we  were  not  on  the  right  pass.  I  admonished  him 
sternly  to  keep  his  opinion  to  himself,  for  if  our  coolies  once  heard 
.it,  how  should  we  induce  them  to  persevere  ? 

What  we  saw  was  a  broad  nev6  basin  some  500  feet  below  ns,  from 

■ 

which  a  glacier  stretched  away  down  a  narrowing  trench  between  rocky 
walls  until  it  was  closed,  apparently  hermetically  sealed,  by  the  huge 
,bulk  of  Kangchenjunga.  To  the  right,  the  blunt  head  of  Jannu,  oddly 
like  that  of  the  Matterhorn  from  Brail,  rose  for  the  first  time  over  the 
nearer  icy  ridges. 

From  what  I  had  seen  three  days  before,  I  felt  certain  that  the  basin 
below  us  did  not  drain  into  the  Teesta  as  Einsing  now  asserted.  Our 
plane-table,  directed  on  Eanchenjungaand  the  great  peaks,  showed  that 
we  were  approximately  in  the  position  assigned  to  the  Jonsong  La  on  the 
map.  After  some  discussion,  we  determined  to  go  on  ;  but  the  lingering 
of  the  coolies  forced  us  to  camp  on  the  ice  again  before  we  had  got  far. 
The  next  day  we  rambled  over  the  frozen  hillocks  and  down  the  sloppy 
dales  of  the  glacier.  The  afternoon  we  spent  in  traversing  a  rocky  slope, 
in  the  gullies  of  which  stones  rattled  dangerously  at  intei  vals.    We  slept 
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another  night,  our  fifth,  on  the  ice,  for  on  its  banks  there  was  nowhere 
to  pitch  a  tent.  Tributaries  ponred  in  on  all  sides  their  broad  billowy 
ioefalls.  Kan gchenj an ga  rose  np  ever  nearer  and  nobler  in  front.  At 
last,  where  onr  glacier  plunged  down  to  the  meeting-place  of  ice-riYers 
under  the  craggy  buttresses  of  the  great  mountain,  Rinsing,  with  un- 
expected confidence,  struck  up  a  steep  moraine  on  our  light.  In  a 
quarter  of  an  hour  we  were  on  turf,  a  pleasant  terrace  sloping  down 
parallel  to  and  far  above  the  ice.  Just  at  the  corner  over  the  junction 
of  five  glaciers  whose  united  flood  flowed  west,  or  at  right  angles  to  our 
previous  course,  we  pitched  our  tents  on  a  platform  where  the  snow  lay 
only  in  patches,  and  there  was  dwarf  juniper  for  firewood.  Our  coolies 
shouted  for  joy  as  they  threw  ofif  their  burdens  on  the  dry  turf. 

We  were  safe  in  Nepal,  at  the  head  of  the  valley  of  the  Eangchen, 
looking  at  a  sight  never  before  seen  by  European  eyes — the  north- 
western face  of  Kangchenjunga,  not  a  sheer  cliff,  like  the  three  other 
aspects  of  the  peak,  but  a  superb  pile  of  rock  buttresses,  terraces  of 
snow,  and  staircases  of  ice,  through  whose  labyrinthine  complexities 
the  future  conquerors  of  the  great  mountain  will  have  to  find  the 
least  hazardous  way  to  the  summit. 

The  best  part  of  the  next  day  we  waited  for  stragglers,  and  gazed  at 
ithe  stupendous  scenery.  Some  of  our  coolies  were  still  lingering  in  the 
rear,  and  did  not  catch  us  up  for  forty-eight  hours,  when  they  reported 
that  they  had  lost  one  of  their  number,  who  had  preferred  to  remain 
-behind  and  die  to  walking  any  further.  We  could  not  make  them  share, 
or  even  understand,  our  horror  at  their  desertion  of  their  comrade.  They 
simply  said,  "He  did  not  wish  to  live;  he  had  a  right  to  do  as  he 
(pleased."     They  were,  of  course,  Buddhists. 

Many  of  the  coolies  were  a  good  deal  the  worse  for  the  snow ;  there 
were  among  them  several  slight  cases  of  frostbite  and  of  sore  eyes ;  for 
to  make  them  use  the  boots  and  spectacles  provided  was  a  hard  matter. 
Eut  there  were  no  very  bad  cases,  and  when  Mr.  Dover  met  some  of  our 
men  twelve  months  afterwards,  they  expressed  their  readiness  to  go 
again.     I  ought,  perhaps,  to  mention  that  they  were  volunteers. 

We  had  still  two  days'  march,  of  which  we  made  three,  in  order  to 
reach  Hooker's  old  tracks.  But  it  was  all  downhill.  For  several  hours 
we  trod  on  meadows  of  edelweiss  beside  the  huge  boulder-burdened 
glacier.  Long  green  alleys  beside  the  glaciers  are  a  feature  of  Sikhim, 
and  a  great  convenience  to  travellers.  Possibly  Ihey  are  preserved  by 
torrents  issuing  from  side  glens,  which  by  constantly  washing  away  the 
lateral  moraines  restrain  the  main  glaciers  from  pressing  the  hillsides. 
Wo  passed  a  gap  on  our  right,  which  presumably  leads  up  to  the  Chabok 
La.  Here  were  some  at  the  time  deserted  shepherds'  huts,  the  first 
human  dwellings  we  had  seen  since  leaving  Lachen  twenty-one  days 
before.  On  our  left  a  fine  glacier  came  straight  down  from  tne  western- 
most of  the  five  peaks  of  Kangchenjunga,  and  almost  joined  that  we 
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had  deBcended.  It  issned  from  between  two  icy  ridges.  I  never  saw 
SQoh  perpendicular  mountain  architecture  as  that  of  the  spur  that 
overhangs  the  valley  on  the  left  at  this  point  Eambachen  is  a  group 
of  stone  huts,  such  as  may  be  seen  anywhere  in  the  Italian  Alps,  but 
is  rendered  picturesque  by  numerous  chortens  and  prayer-flags.  It 
was  deserted  when  we  passed.  It  lies  immediately  under  Jannu,  which 
presented  its  astounding  precipices  in  the  morning  light. 

The  next  reach  of  the  valley  is  very  beautiful.  Forest  begins  below 
the  Jannu  Glacier,  a  forest  of  junipers,  firs,  and  some  deciduous  trees. 
High  clifEs  rise  on  either  hand,  and  the  snow-peaks  peer  above  them. 
But  that  the  walls  are  granite,  not  limestone,  the  scenery  might  be 
compared  with  that  of  the  Lauterbrunnen  valley. 

At  Elhunza,  a  large  and  populous  village  and  monastery,  we  came  on 
human  beings,  and  met  Sir  J.  Hooker's  track.  Considering  that  only 
one  Englishman  had  ever  visited  Ehunza,  and  that  half  a  century  before, 
we  excited  very  little  curiosity.  The  people  cross  to  Darjiling  to  sell 
butterflies,  so  that  Europeans  were  no  novelty  to  them.  They  seemed 
well-to-do ;  large  herds  of  yak,  said  to  be  "  State  property,"  were  pas- 
turing on  the  meadows,  and  poultry  and  potatoes  were  fairly  abundant.* 
Their  cottages  were  wood-built  in  the  Swiss  style. 

We  next  traversed  three  passes  of  about  15,000  feet,  on  the  spur  of 
Jannu,  described  by  Hooker  as  the  Choonjerma.     From  one  of  these  we 
had  a  noble  view  on  one  side  over  Nepal ;  on  the  other,  of  Jannu  and 
its  satellites.    The  blue  vault  was  ringed  with  wintry  snows ;  round  us 
the  upper  slopes  and  valleys  were  rich  in  the  faded  reds  and  browns 
of  autumn  ;  below  these  spread  the  eternal  green  of  the  zone  of  tropical 
snmmer ;    and  beyond,  again,  we  could  see  the  pale   shimmer  of  the 
plains  of  Bengal.     But  the  centre  of  the  scene  (to  us  at  any  rate)  was 
the  Lapchikang  group,  with  the  highest  measured  peak  in  the  world, 
the  Mount  Everest  of  the  survey,  the  Chomokankar  of  Major  Waddell 
and  the  Pundits,!  rising  behind  the  splendid  dome  of  Makalu.     Owing 
to  our  being  so  far  north,  it  appeared  on  the  northern  instead  of  the 
sonthem  flank  of  Makalu,  where  it  is  seen  from  stations  on  the  Singalila 
ridge.     Einsing  consequently  could  not  recognize  it  I     In  shape  it  is  not 
imposing ;   it  looks  an  "  easy  mountain.''     Its  outline  reminded  me  of 
that  of  the  Dome  and  Aiguille  du  Goiter,  Mont  Blanc  being  suppressed. 
Behind  it  rose   a   gigantic  rock-peak  which   is  invisible   from    more 
southern  stations.     I  regret  that  I  cannot  throw  any  fresh  light  on  the 
question  whether  there  are — as  several  native  explorers  and  Mr.  Graham 
have  suggested — higher  summits  north  of  Everest.    We  did  not  recognize 


♦  See  *  Narrative  of  a  Journey  to  Lhasa,'  by  Sarat  Chandra  Das  (Calcutta,  1885), 
for  a  detailed  description  of  Khunza. 

t  See  Major  Waddeirs  very  instructive  and  entertaining  volume,  'Among  the 
Uixnalayas '  (London,  1899). 
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any,  but  we  were  30()0  feet  lower  than  the  EaDg  La  peak,  whence  Mr. 
Graham  thought  he  saw  them. 

From  this  point  we  diverged  again  from  Sir  J.  Hooker*8  track. 
Clouds  and  a  snowfall,  coupled  with  failing  provisions,  prevented  any 
exploration  of  the  glaciers  between  Junnoo  and  Eabru,  and  hindered  us 
from  climbing  the  Eang  La  peak  while  crossing  the  pass  of  the  same  name. 

We  arrived  at  Jongri  (13,100  feet),  a  yak  pasturage  with  two 
stone  huts,  the  future  Rififel  Alp  of  Sikhim,  in  driving  sleet. 
Despite  broken  bridges,  Mr.  Earle's  kindness  had  sent  up  our  letters 
and  fresh  stores  by  the  Singalila  route.  The  fine  weather  soon 
returned,  but  it  became  much  colder.  The  smaller  streams,  down 
to  12,000  feet,  remained  frozen  all  day.  We  climbed  Kabur,  the  local 
EiOelhom,  100  feet  higher  than  Mont  Blanc.  I  believe  that  had  we 
gone  first  to  Jongri,  and  not  encountered  the  great  snowstorm,  we  might 
iiave  got  up  Kabru.  It  is  obviously  the  most  accessible  of  the  great 
peaks.  We  tramped  north,  a  three  days'  march  there  and  back,  to 
the  Giucha  La,  a  16,400-feet  pass  under  Pandim,  which  has  been  visited 
by  a  certain  number  of  tourists  from  Darjiling. 

We  enjoyed  sunrises  and  sunsets,  the  rose  of  dawn  on  Eangchenjunga, 
the  last  flash  of  evening  on  Eabru,  radiant  noons  and  still  more  rare  and 
radiant  full  moons ;  we  watched  the  clouds  rising  in  pillars,  like  our 
childhood's  friends  the  genii  of  the  *  Arabian  Nights,'  from  the  depths 
of  the  valleys ;  beyond  the  varied  greens  of  the  forest  foreground  we 
saw  the  marvellous  sapphire  waves  of  the  distant  foothills ;  we  recog- 
nized in  tho  golden  haze  of  the  far-away  plains  the  windings  of  the 
silver  ribbon  of  the  Teesta,  80  miles  off. 

At  last  we  turned  our  backs  on  the  snows.  We  plunged  down  6000 
feet  in  a  few  hours,  through  a  wild  tangle  of  rhododendrons  and  bamboos ; 
we  spent  a  long  afternoon  ia  tripping  delicately  across  the  face  of  cliffs 
on  frail  and  ruinous  bamboo  balconies,  or  climbing  up  and  down  rock 
staircases  and  ladders  of  roots.  Such  is  an  aboriginal  path,  neither 
difficult  nor  dangerous  in  the  climber's  sense  of  those  words,  but  singu- 
larly vexatious  to  a  weary  traveller.*  We  accomplished  a  two  days' 
journey  in  one,  and,  in  the  gloaming,  we  emerged  from  the  forest,  and, 
leaving  behind  us  the  screeches  of  the  green  parrots  and  the  chatter 
of  the  monkeys,  who  had  seemed  to  mock  our  slow  steps,  we  were 
greeted  by  a  band  of  yellow-coated  Buddhist  lamas  from  the  Dubdi 
monastery,  the  oldest  in  Sikhim,  who  played  us  into  camp  at  Yoksun 
with  fifes  and  drums,  horns  and  clashing  cymbals. 

We  had  returned  to  the  land  of  men,  of  temples  and  villages.  Our 
march  became  a  progress.  At  every  few  miles  we  found  a  roadside 
arbour  garlanded  with  yellow  flowers,  a  table  spread  with  bananas  and 
oranges,  and  bamboo  mugs  full  of  murwa,  or  native  beer. 


♦  Mr.  White,  howcyer,  lost  a  coolie  in  one  of  tho  torrents  that  croaa  the  track. 
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At  the  moDastery  of  Pamionchi,  perched  on  an  exquisite  hilltop 
C660()feet)in  a  natural  park, a  devil-<lance  was  performed  in  our  honoar 
— for  a  handsome  fee — by  a  party  of  joung  lamas  who  were  going  up 
to  Alukthang  to  ofifer  a  week's  service  to  the  demon  of  Eangcheojaoga. 

On  the  fifth  day  from  Jongri,  including  one  of  rest  at  Pamionchi,  we . 
regained  Darjiling;  we  exchangeil  narrow  tents  or  dak  bungalows,  in. 
which  the  rain  came  through  the  roof,  and  our  feet  went  through  the 
rotten  floor,  for  European  houses.    In  short,  we  returned  to  civilization.* 

Our  journey  had  occupied  in  all  seven  weeks,  during  which  we  had . 
ascended  and  descended  some  75,00o  feet,  or  14  vertical  miles  up  and  as: 
many  down.     We  were  twenty-four  days  between  Lachen  and  Ehnnza . 
without  meeting  inhabitants,  twenty  days  without  seeing  trees.    Except 
for  a  few  contributions  from  our  sportsmen,  we  were  during  this  time 
wholly  dependent  on  the  provisions  we  carried  with  us. 

I  should  like  my  concluding  words  to  be  of  very  sincere  thanks  to. 
the  Indian  authorities,  who,  from  his  Excellency  the  Viceroy  down-^ 
wards,  in  the  most  generous  and  sympathetic  spirit,  did  everything  in  ■ 
their  power  to  help  us  in  our  novel  enterprise ;  and  more  especially,  to .' 
Captain  Le  Mesurier,  the  acting  Political  Officer  in  Sikhim,  and  his 
wife,  who  came  with  us  tts  far  as  Lachen,  and  blocked  the  retreat  of ' 
our. coolies;  to  Mr.  Dover,  our  most  able  and  energetic  and  cheerful 
companion,  who  ruled  the  camp  with  gentle  firmness ;  and  to  Mr.  Earie, 
the  Assistant   Commissioner  at  Darjiling,  who   sent  relief  parties   to  < 
meet  us  on  our  return  march. 


Before  tho  reading  of  the  paper,  the  President  said :  We  have  to  offer  our  * 
thanks  to  the  Board  of  Works  for  the  nei?  electrical  installation  which  has  been 
put  up  entirely  for  our  benefit,  and  which  I  believe  will  be  used  the  fiist  time  tbls  - 
evening,  when  we  welcome  amongst  us  our  very  good  friend  Mr.  Fresbfield.    Yoa^ 
all  remember  what  excellent  papers  he  has  given  on  the  Caucasus,  and  now  he  is 
about  to  describe  to  us  his  very  remarkable  journey  round  the  great  mountain 
mass  of  Kancbenjunga.     I  will  now  call  upon  Mr.  Fresh6eld  to  give  us  his ' 
paper. 

After  the  reading  of  the  paper,  the  fullowiog  discussion  took  place : — 
Sir  Thomas  Holdicu:  I  should  like,  if  it  won*t  detain  you  too  long,  just  to 
make  one  or  two  remarks  about  the  map  which  you  have  in;.yQar  hands  to-night. 
It  is  an  interesting  map,  because  it  represents  somewhat  a  new  departure  in  map- 
ping. You  will,  at  any  rate,  agree  that  it  is  a  very  vast  improvement  on  its 
predecessors.  Now,  Mr.  Fresbfield  has  referred  to  the  manner  in  which  the 
previous  maps  were  made.  Any  map,  made  as  they  were  from  a  distance,  must 
necessarily  depend  on  what  we  may  consider  as  conjectural  topography,  partica- 
larly  as  regards  glaciers  and  ice-fields.  It  will  be,  as  a  matter  of  fact,  more  or  less 
a  fancy  map.  Now  the  queetion  is. — ^and  I  think  it  is  a  question  which  reallj : 
deserves  deep  consideration  by  this  Society — whether  this  new  system  of  making 
maps  by  the  conjunction  of  photography  and  topography,  which  they  now  call 
photo-topography,  can  ever  lift  our  maps  entirely  from  all  regions  of  fancy  on 
to  a  solid  basis  of  topographical  fact.  For  my  part  I  am  rather  inclined  to  doubt 
it.    The  only  people  that  I  know  who  have  satisfactorily  exploited  this  system 
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Dr.  Blanford  :  I  certainly  have  some  knowledge  of  Sikhim,  bat  I  have  never 
been  in  that  part  north  and  west  of  Kanchenjunga  of  which  Mr.  Freshfield  has 
been  talking  this  e\rening.  In  the  first  place,  I  have  to  congratulate  Mr.  Freshfield 
on  having  accomplished  a  task  that  has  long  been  very  mach  desired,  and  I  think 
in  addition  to  this  he  has  done  important  service  to  geography  in  several  ways. 
There  are  many  of  us  who  look  upon  the  view  of  Kanchenjunga  from  Darjiling 
as  one  of  the  views  of  the  world.  It  is  very  satisfactory  to  hear  from  a  traveller 
who  has  had  so  wide  an  experience  as  Mr.  Freshfield,  that  he  agrees  in  this 
opinion.  I  think  the  upper  valley  of  the  Lachung,  which  is  the  valley  to  the  east, 
is  more  beautiful  than  the  Lacben  valley.  The  Lachen  valley,  when  I  passed 
through  it,  was  siogularly  inaccessible.  Here  and  there  on  the  route  it  was 
necessary  to  traverse  difficult  places  like  that  of  which  an  example  was  shown 
on  the  screen  in  one  of  the  photographs.  The  Lachung  valley  was  more  accessible, 
and  it  is  interesting  on  account  of  the  enormous  moraines  by  which  it  is  crossed, 
and  which  are  the  remains  of  former  glaciers.  Mr.  Freshfield  spoke  of  there  being 
a  moraine  just  over  8000  feet  above  the  sea.  This  is  below  Lachen,  and  there  is 
a  specially  large  moraine  in  the  other  valley,  and  that  can  scarcely  be  more  than 
7000  feet  above  the  sea.  The  shape  of  the  valley  below  Lachung  is  such  that  it 
is  very  probable  the  glacier  came  farther  down,  and  this  leads  me  to  a  point  that 
has  been  remarked  upon  by  both  travellers,  and  especially  by  Mr.  Garwood,  the 
X)ecaliar  form  of  the  Sikhim  valleys.  I  was  some  time  ago  talking  with  a  very 
experienced  European  geographer  and  geologist  about  the  remarkable  shape  of  the 
Himalayan  valleys,  and  I  told  him  it  was  my  impression  that  people  whose  ex- 
perience is  confined  to  Europe  may  never  have  seen  a  valley  shaped  by  pure  fresh- 
water denudation-rain  and  river.  The  larger  valleys  in  mountainous  parts  of 
Northern  and  Central  Europe  have  almost  always  been  partly  moulded  by  ice. 
But,  although  the  glaciers  in  Upper  Sikhim  undoubtedly  came  down  in  places  to 
about  7000  feet,  therd  are  no  glacial  markings  in  Lower  Sikhim.  The  whole  of 
the  denudation  is  pure  fresh-water  denudation,  and  this  is  of  great  antiquity,  for, 
although  the  evidence  has  not  been  foxmd  in  the  Eastern  Himalayas,  in  the 
Western  Himalayas  there  is  clear  proof  that  the  valleys  which  now  cut  their  way 
out  of  the  mountains  were  cutting  their  way  out  long  before  the  glacial  period, 
in  Pliocene  and  perhaps  even  in  Miocene  days.  I  will  not  detain  you  any  longer ; 
I  can  only  congratulate  Mr.  Freshfield  and  Prof.  Garwood  on  the  results  of  their 
journey,  and  on  the  very  beautiful  examples  they  have  brought  back  with  them. 

Mr.  Freshfield  :  I  have  only  a  few  words  to  say  with  regard  to  the  various 
remarks  made  by  speakers.  With  regard  to  Sir  Thomas  Holdich's  remarks^  I 
entirely  agree  that  the  work  of  a  trained  sta£f  of  surveyors  is  the  best  thing  you  can 
have.  But  how  many  years  will  it  be  before  the  Himalayas  can  be  surveyed  in 
that  way  ?  In  the  mean  time,  need  we  be  content  with  the  "  conjectural  topo- 
graphy *'  of  the  existing  Survey  m%ps,  or  may  we  endeavour  to  supplement  it  by 
means  of  the  camera  and  plane-table,  in  the  use  of  both  of  which  my  companion, 
Mr.  Garwood,  had  had  previous  practice  ?  With  regard  to  what  Mr.  Paul  said  of 
Rinsing,  I  did  not  quote  him  as  in  any  way  responsible  for  our  map  produced 
to-night,  nor  did  he  furnish  me  with  the  material  used  in  its  construction,* 
though  he  was  most  useful  to  us.  as  a  local  guide  and  in  many  other  ways.  I  quoted 
Rinsing  as  the  sole  cartographic  authority  Colonel  Gore,  the  present  Surveyor- 
General,  could  refer  me  to  for  the  Nepalese  valleys  west  of  Eangchenjunga, 

*  With  one  exception,  the  central  portion  of  the  Talung  Glacier,  for  which  he  is 
mainly  responsible.  For  further  details,  see  the  note  which  will  accompany  Prof. 
Garwojxi'a  map. 
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and  I  exhibit  to-nigbt  in  the  tea-room  the  manoficript  map  of  those  valleys 
made  by  Rinsmg  on  his  prerkms  journey,  and  kindly  sent  me  by  GoloDel  Gore. 
With  regard  to  the  sites  of  sanatoria  which  may  in  the  fature  supplement  or  rival 
Darjiling,  bearing  to  it  a  relation  similar  to  that  of  the  £ngadine  to  Monte 
Qenerosa^  I  think  any  detailed  discussion  would  be  at  present  premature.  I  regard 
this  as  a  question  of  the  future ;  its  solution  depends  chiefly  on  the  construction  of 
light  mountain  raUways  similar  to  those  which  are  being  constructed  everywhere 
in  the  Swiss  Alx)s.  Mr.  Blanford's  pndse  of  the  scoiery  of  the  Lachung  valley 
I  entirely  endorse.  I  was  fortunate  enough  to  walk  up  the  lower  portion  of  it, 
nearly  as  &r  as  the  chief  village. 

The  Pbesidekt  :  It  remains  for  us  to  thank  Mr.  Freshfield  for  his  paper.  He 
has  led  us  into  a  most  important  and  nK>8t  interesting  geographical  subject.  One's 
mind  goes  back  to  the  time  when  those  great  peaks  were  first  measured,  fifty 
years  ago,  when  the  Himalayan  series — I  believe  the  longest  between  two  measured 
bases  that  ever  was  taken — when  that  series  was  measured  along  the  foot  of 
the  Terai,  in  so  noxious  a  climate  that  over  forty  or  fifty  of  the  native  surveyors 
and  three  officers  died,  and  I  believe  that  party  had  to  be  renewed  more  than  twice. 
It  was  under  sach  tremendous  difficulties  that  seventy  of  those  peaks  were  first 
measured.  A  loDg  period  has  elapsed  since  theo,  and  it  has  not  been  possible, 
owing  to  the  pressure  of  work  in  other  parts  of  India — and  most  marvellous  work 
it  is,  that  work  of  the  Indian  Survey — owing  to  political  difficulties,  and  still  more 
owing  to  financial  difficulties,  for  surveyors  to  reach  the  bases  of  thoee  peaks,  or  the 
greater  part  of  them ;  and  their  glaciers  have  not  been  explored.  It  is  a  matter  for 
the  future.  This  is  one  of  those  great  regions  of  the  Earth  which  are  unknown  and 
unexplored,  and  we  look  forward  to  the  extension  of  our  knowledge  there  at  some 
future  time.  But  there  can  be  no  question  with  us  to-night  that  Mr.  Freshfield 
has  made  a  most  remarkable  commencement  of  that  exploration  by  his  journey  to 
Kanchenjunga.  We  have  to  thank  him  for  a  most  interesting  paper,  which 
included  that  very  eloquent  description  of  the  beauty  of  the  scenery  passing 
through  the  valleys  to  the  higher  land  at  the  foot  of  the  ice,  and  we  have  to  thank 
him  for  the  marvellous  series  of  photographs  which  have  brought  still  more 
clearly  to  our  minds  the  beautiful  description  which  he  gave  of  that  scenery. 
We  also  have  to  thank  Mr.  Grarwood  for  his  interesting  remarks  on  some  of 
the  physical  features  of  the  country,  especially  respecting  the  hanging  valleys.  I 
would  ask  you,  therefore,  to  pass  a  very  cordial  vote  of  thanks  t9  Mr.  Freshfield 
for  his  paper,  and  to  Mr.  Garwood  for  his  address,  and  for  the  very  beautiful  series 
of  photographs,  taken  by  Signor  Sella  and  Mr.  Grarwood,  that  Mr.  Freshfield  has 
shown  to-night. 
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By  Baron  ED.  YON  TOLL. 

Leaving  St.  Petersburg  on  June  21,  1900,  the  Sarya  first  touohed 
at  EroDstadt  and  Bevel.  At  the  latter  port,  on  June  26,  I  quitted 
the  ship  to  go  by  way  of  Helsingfors,  Stockholm,  and  Christiania, 
to  Bergen,  whither,  under  command  of  Lieut.  Eolomeitzov,  the  ship 
steered  a  straight  course.  At  Christiania  I  was  indebted  to  Prof. 
Nansen  for  many  valuable  advices  and  snggestions.  On  July  3 
I  caught  up  the  Sarya  at  Bergen.     Here  from  different  towns  were 
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collected  the  iostruments  and  articles  of  outfit  destined  for  the  expedi- 
tioD.  On  July  7  I  gave  orders  to  weigh  anchor,  and,  passing  by  the 
rock-strewn  coasts  of  Norway,  we  put  in  at  Tromso.  Leaving  this 
place  on  the  21  st,  we  doubled  the  North  cape  on  tho  23rd,  and  with  a 
favourable  wind  made,  at  a  speed  of  7  knots  an  hour,  for  the  Murman 
coast.  On  the  27  th  we  entered  the  harbour  of  Alexandre vsk,  on  the 
Murman  coast.  Here  there  awaited  me  the  non-commissioned  officer 
of  the  Yakutsk  Cossack  regiment,  Eostorguev,  my  trusty  companion 
through  the  expedition  of  1893,  and  Striskev,  a  citizen  of  Ustyansk, 
with  twenty  East-Siberian  draught-dogs,  which, unwearied  by  the  nearly 
8000  miles  (12,000  versts)  they  had  already  covered,  were  in  excellent 
condition.  Here,  besides,  I  received  forty  Ostjak  dogs,  brought  to  me 
by  A.  Trontheim  from  West  Siberia. 

In  respect  of  the  schooner  chartered  by  the  Governor  of  Archangel 
to  carry  a  cargo  of  coals  provided  by  the  Ministry  of  Naval  Affairs  from 
Archangel  to  Yugorski  Shar,  I  heard  in  Alexandrovsk  the  unwelcome 
intelligence  that,  in  attempting  in  the  middle  of  July  to  reach  Waigats, 
she  was  so  damaged  by  the  ice  as  to  have  to  return  to  Archangel.  The 
damage,  however,  could  not  have  been  so  serious,  seeing  that,  by  direc- 
tion of  Herr  von  Engelhardt,  the  schooner  was  to  set  out  anew  on 
August  2  for  its  place  of  destination.  Cape  Grebeni.  When,  on  July 
31,  the  Sarya  cleared  the  harbour  of  Alexandrovsk,  I  might,  under 
favourable  circumstances,  hope  to  meet  the  schooner  at  Cape  Grebeni. 
On  August  3,  near  by  the  island  of  Kolguev,  we  encountered  a  stiff 
contrary  wind,  60  that  under  full  steam  the  progress  of  the  Sarya  was 
reduced  to  two  knots.  It  therefore  became  apparent  to  me  that  the 
sailing  schooner  would  reach  the  cape  so  very  much  later  than  I,  that, 
unless  at  a  fatal  cost  of  time,  it  would  not  be  possible  for  me  to  await 
its  arrival  there.  In  this  way  we  found  ourselves  denied  the  oppor- 
tunity of  renewing  the  supply  of  300  tons  of  coal  we  had  shipped  on 
steering  out  of  Alexandrovsk,  before  making  our  entry  into  the  Polar 
sea.  On  August  7,  finding  an  ice-clear  opening  into  the  Yugorski 
Hhar,  1  took  advantage  of  the  favourable  moment,  and  the  same  day 
attempted  the  passage  into  the  Kara  sea. 

Without  halting  at  the  village  Nikolskoye,  we  steamed  under  a  light 
H.W.  wind  through  the  Yugorski  Shar,  and  at  eight  in  the  evening  of 
tho  saino  day  wo  were  in  the  Kara  sea.  Till  midnight  we  were  able  to 
bold  on  our  north-easterly  course,  meeting  till  then  open  waterway  and 
only  hero  and  there  broken  ice.  On  the  morning,  however,  of  August 
H  wo  were  forced  to  abandon  this  course,  entering,  as  we  did,  fields  of 
ioo.  Kkirting  their  edge,  we  had  to  penetrate,  in  a  south-easterly  course, 
dnopor  into  tho  bosom  of  the  Kara  sea.  For  some  70  nautical  miles  we 
hold  on  to  the  Houtli-oast,  often  beating  about  in  fog  between  drift-ice. 
On  August  H  the  first  hydro-zoological  station  was  set  up  in  the  Kara  sea 
-  tho  lovonth  from  Alexandrovsk.     On  August  9  we  came  on  so  much 
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ice-free  water  between  the  fields  of  ice  that,  sailiDg  by  the  boundary- 
line  of  the  ice-fields  between  light  drift-ice,  we  were  able  to  resume  a 
north-north-easterly  course.  From  August  11  onwards,  we  remarked  the 
influence  of  the  warmer  water  of  the  Obi.  The  navigable  way  was  freer 
from  ice,  and  grew  freer  still  the  nearer  we  approached  the  mouth  of 
the  Yenisei.  On  the  afternoon  of  August  12  we  sighted  the  island  of 
Kuskin,  on  the  east  side  of  which,  under  73°  30'  N.  lat.  and  80°  55'  E. 
loDg.,  lies  Dickson  harbour,  the  name  given  it  by  Nordenskiold.  Here, 
for  the  sake  of  cleaning  our  boiler,  a  measure  necessary  to  take  in  hand 
before  launching  into  the  region  of  the  unknown,  we  made  a  halt  of 
six  days.  By  way  of  scientific  utilization  of  this  detention,  we  did  our 
best  to  explore  the  region  in  all  directions. 

On  the  afternoon  of  August  18  we  steamed  out  of  Dickson  harbour. 
Steering  30  nautical  miles  to  the  north-east,  we  struck  on  ice,  which,  how- 
ever, did  not  hinder  our  progress.  Next  morning  we  sighted  an  island, 
which,  both  from  the  map  and  from  Nansen's  drawing,  I  was  able  to 
identify  with  the  largest  and  the  southernmost  of  the  Eamennye 
islands.  This  was  the  last  time  throughout  the  whole  passage,  on  to  as 
far  as  our  winter  haven,  tbat  we  were  able  to  orientate  our  situation 
according  to  existing  maps.  Here,  then,  was  the  beginning  for  us  of  a 
trying  time,  seeing  that  not  one  line  of  the  mapped  coast,  not  so  much 
as  one  of  the  many  islands,  answered  in  its  situation  and  form  to  the 
facis  presented  to  our  eyes.  We  had,  moreover,  continuous  fog  and 
much  drift-ice,  compelliog  us  frequently  to  veer  round  into  even  a 
southerly  course.  The  farther  progress  we  made  in  the  region  of  the 
rock-strewn  Taimyr  bay  the  more  difficult  became  our .  course.  The 
fog  being  thicker  by  night  than  by  day,  I  had  the  Sarya  moored  by 
night  to  floes  or  cast  anchor,  for  fear  of  being  carried  farther  out  of  our 
way  in  the  fog.  Ihus  on  the  night  of  August  19-20  we  lay  moored 
close  by  a  cape  or  island  to  the  north-east  of  the  mouth  of  the  Pyasina, 
while  OD  the  night  of  August  21  we  lay  anchored  near  an  island  belong- 
ing, perhaps,  to  the  group  of  the  Scott-Hansen  islands. 

Hitherto  I  had  been  lucky  in  finding  navigable  water  outside  the 
rocks.  Now,  however,  I  was  forced  by  the  ice  to  sail  between  the  rocks 
and  the  continent.  In  this  course  we  soon  got  into  a  labyrinth,  of  the 
beginning  of  which  we  were  warned  by  striking  on  a  stone,  to  clear  our- 
selves from  which  took  us  three  hours'  work  with  the  kedge-anohor, 
and  the  reversed  engines  all  the  time  put  at  full  steam.  The  next 
day  we  discovered  a  deep  bay,  parted  into  many  lateral  arms,  which  I 
propose  caUing  Minin  bay,  from  Lieut.  Minin.  On  August  26  we 
doubled  a  cape,  perhaps  Cape  Sterlegov,  after  which  we  shot  into  good 
navigable  water,  in  which  we  made  fair  speed.  Next  morning,  however, 
the  way  was  barred  by  thick  drift-ice  and  fields  of  ice.  Only  to  the  east 
was  there  an  open  road  cutting  deep  into  the  land.  As  in  the  last  few 
days  topographical  determinations   had  become  impossible    from   the 
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clonded  stats  of  the  skiee,  while  the  reckoning  of  our  course  suggested 
the  possibility  of  our  having  reached  the  entra&oe  into  the  Taimyr 
Bouad,  I  resolved  to  turn  into  the  channel  to  have  this  question  settled, 
and  to  await  a  favourable  change  in  the  conditions  of  the  ice.  After  we 
had  taken  shelter  in  the  aound  in  question,  the  skj  still  refused  to  jield 
Its  any  determination  of  our  siluation.  A  mounding  taken  by  Lieut. 
Kolchak  on  the  steam- cutter  showed  that  the  dejith  declined  in  an 
eastward  direction.  Yet  whether  we  should  find  a  passage  open  for  na 
or  should  he  running  into  a  fjord,  was  a  queslion  not  to  be  decided  in 
the  thick  fog.  On  August  28  I  therefore  made  the  attempt  to  circum- 
navigate the  field  oE  ice  which,  outside  this  questionable  route,  had 
fixed  itself  in  a  direction  from  south-east  to  north-west,  in  front  of  the 
mouth  of  the  channel.  After  steaming  30  miles  westwards,  along  the  edge 
of  the  ice-field,  without  reaching  the  end  of  it  or  discovering  any  open- 
ing in  the  ice  through  which  we  might  recover  our  course,  I  resolved 
to  turn  about  and  again  seek  the  shelter  of  the  dubious  channel,  in  order 
to  there  await  the  disruption  of  the  ice-masses,  to  settle  the  problem 
whether  the  channel  in  front  of  ua  were  a  sound  or  a  fjord,  and  in  any 
case  to  look  out  a  site  suitable  for  us  aa  a  winter  haven.  The  channel 
in  question  was  not  long  in  discovering  itself  to  be  a  fjord-like  bay, 
cutting  deep  into  the  land.  Here  we  passed  nineteen  days,  from 
August  28  till  September  i6. 

The  labours  carried  out  in  this  interval  enabled  us  to  determine 
that  this  channel  was  the  first  one  on  the  coast  of  the  western 
Taimyr  peninsula,  in  whioh  many  scientific  investigations  have  been 
made  and  geographical  determinations  of  place  instituted.  In  memory 
of  Alexander  von  Middondorf,  the  first  explorer  of  the  Taimyr  land, 
I  should,  therefore,  like  to  have  it  named  Middendorf  fjord.  In  order 
to  observe  the  movements  of  the  ice  iu  the  sea,  and  not  to  lose  any 
obauoe  of  navigable  water  that  might  ofier  itself,  I  had  the  anchor 
cast  first  near  by  the  mouth  of  the  fjord.  A  strong  movement,  how- 
ever, of  masses  of  ice,  drifting  in  from  the  aea,  compelled  me  to  seek 
more  protected  anchorage  deeper  in  the  interior  of  the  fjord.  In  a 
north-western  bight  of  the  fjord  there  was  found  a  harbour  very  well 
qualified  for  winter  quarters.  In  honour  of  the  lust  fellow-leader  of 
Uiddendorf,  the  founder  of  the  climatology  of  Rua&ia,  K.  S.  Wcsselovski, 
I  should  bo  disposed  to  call  this  harbour  Wesselovski  harbour.  Though 
there  was  here  plenty  of  driftwood  t"  serve  us  in  the  way  of  fuel 
through  the  winter,  aod  though  in  Wesselovski  harbour  we  should  have 
been  safe  from  all  pressure  of  winter  ice,  yet  I  oould  not  reconcile  my 
mind  with  the  idea  of  wintering  here.  Apart  from  the  dangerous  road 
in  this  fjord,  I  was  afraid  of  the  possibility  of  not  finding  next 
summer  a.  free  passage  nut  into  the  sea.  Already,  during  our  stay,  the 
entrance  by  whioh  we  had  sailed  in  was  blocked  with  thick  drift-ice. 
Another  outlet  out  of  the  Middendorf  fjord  was  still  open,  the  more 
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southern  of  the  two,  but,  to  jndge  by  the  many  drifl-ioe  floes  there 
lyiDg  on  the  grounil,  it  seemed  to  be  much  tballower  tbati  the  arm  by 
wbioh  wa  had  sailed  iu.  I  commiesioned  Lieut.  Kotomeitzov  to  take 
soundings  of  this  water,  and  it  was  found,  in  fact,  that,  taking  all  due 
precantioos,  a  through  passage  might  be  effected.  Ou  September  16  we 
happily  cleared  the  Middendorf  fjord.  The  masses  of  ice  had,  however, 
parted  only  a  little,  jnst  enabling  us  tu  get  round  the  neit  islands, 
sailing  as  we  did  through  the  ice-hules.  Soon,  bowever,  fields  uf  ioe 
again  lay  spread  out  before  us,  compelling  us  to  put  back  to  the  firbt 
island  of  that  group.  On  tieptember  18  I  again  attempted  to  penetrate 
further  to  the  north,  aiiJ,  were  no  better  course  open,  to  sail  round  the 
west  side  of  the  group  of  islands  named  by  Nausen  the  Nordenskiiild 
islands.  The  result  was  not  more  favourable.  Towards  the  north  we 
again  encountered  unbroken  ice.  After  the  Sitrya  had  been  moored,  on 
the  night  of  September  19,  to  a  drifting  ice-floe,  and  the  dawning  day 
brought  no  improvement  in  the  situation,  I  had  the  ship  turned  ^hure- 
warda.  Here  we  discovered  a  new  bay,  named  by  me  Kolomeitzov  bay, 
which,  in  case  of  necessity,  would  have  served  as  a  good  winter  haven. 
In  the  hope  of  a  north  wind  springing  up,  such  as  could  alone  part  the 
ioe,  we  waited  till  September  22.  What  was  hoped  for  came  to  pass,  a<> 
that  on  the  22nd,  under  full  steam,  the  Sanja  again  made  a  forward 
movement— but  not  for  long.  We  made  but  a  few  miles,  when  the  ice 
forced  aa  to  put  in  at  the  next  bay.  Here,  from  a  mDuntaiti,  I  at  last 
oanght  sight  of  the  Taimyr  sound,  from  which,  however,  ice-masses  still 
barred  our  way.  In  this  bay  we  waited  till  September  2j,  on  the 
morning  of  which  day,  from  my  moan  tain- top,  I  noticed  that  the  ice  was 
split  up  at  <me  part  and  now  ics-holes  formed.  I  determined  to  make 
a  final  effort  to  penetrate  as  far,  at  lea^t,  as  Taimyr  sound,  if  that  were 
to  be  our  ultimate  goal  for  this  year.  Meanwhile  winter  was  approaching. 
The  tundras  had  already  long  drawn  over  them  their  mantle  "f  scow. 
The  temperature  of  the  air  stood  constantly  under  zero.  That  day  it 
was  —2  -2  0.  (28  Fahr.).  the  temperature  of  the  sea-level  being  ~Q-7&''V. 
(.30°'6  F,).     The  chopped  ioa  Hoated  about  like  a  thick  stew. 

On  September  25  we  succeeded  in  cleariug  out  of  this  bay  (called 
by  ua  Wolf's  bayj  and  reaching  the  group  of  Nordenakiold  islands. 
Stretched  between  the  islands  there  still,  however,  lay  an  unbroken 
barrier  of  ice,  which,  not  broader  than  a  few  nautical  miles,  yet  opposed 
an  insuperable  ocstaole  to  our  entrance  into  the  blue  open  sea  spread 
out,  as  far  us  the  eye  could  reaoh,  beyond  the  islands. 

Here  the  Saryi  lay  at  anchor  till  next  day.  On  September  2ii  the 
temperature  of  the  air  registered  —  5"'8  C.  f21'v'i6  Fahr.  ];  that  of  the 
-water  -O'-S  C.  (;iO^'5i3  Fahr.).  Ail  around  the  ice  spread  out  as  a  firmly 
connected  mass.  Our  anchorage  lay  completely  open  to  every  pressure 
of  the  surrounding  ice.  In  these  circumstances,  it  did  not  seem  advisable 
to  wait  on  a  north  wind  spriuging  up  to  cleave  this  ioe-ba'rier.     I  had. 
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therefore,  no  resource  but  to  turn  about  and  steer  the  Sarya  info  tho 
next  bay.  After  a  few  hours  -we  shot  into  a  sound  blocked  in  the 
interior  bj  firm  ice.  Here,  for  the  first  time  since  leaving  Eamennye 
islands,  I  was  able  to  calculate  my  topographical  bearings  from  ex'sting 
maps — from  the  sketch,  namely,  given  me  by  Nansen  before  setting  out 
on  the  expedition,  in  which  Colin  Archer  harbour,  discovered  by  him, 
was  recommended  as  the  best  resort  for  first  winter  quarters.  We  now 
steamed  exactly  by  this  harbour,  in  a  road  forming  the  western  entrance 
into  Taimyr  sound.  Here,  2  miles  from  Colin  Archer  harbour,  in  a 
roadstead  protected  on  every  side  from  all  ice-pressure,  we  moored 
oui-selves  to  a  great  floe  joining  us  to  the  mainland,  there  to  have  our 
experience  of  a  first  wintering. 

In  oar  passage  to  the  east  of  the  Kara  sea,  it  was,  then,  our  fortune 
to  encounter  highly  unfavourable  conditions  of  ice,  caused  by  the 
prevalence  of  E.N.E.  and  S.S.W.  winds,  with  the  abeyance  of  N.  and 
N.N.E.  winds.  So  soon  as  the  Sarya  was  fast  frozen  in,  and  the  sur- 
rounding ice  sufficiently  solid,  we  entered  on  our  wintering  preparations 
— putting  in  train  the  tasks  connected  with  our  meteorological-magnetic* 
station,  and  with  the  hydrolog^icjd  and  zoological  investigations  to  be 
pursued  under  the  ice. 

The  first  half  of  the  winter  and  two- thirds  of  the  winter  night 
passed  quickly,  thanks  to  our  regular  and  many-sided  labours.  With 
the  return  of  the  sun,  which,  haviog  disappeared  below  the  horizon  on 
October  31,  will  not  agaia  touch  the  horizon  till  February  10,  1901, 
preparations  will  be  made  for  sledging  expeditions. 


PROF.  AGASSir  EXPEDITION  TO  THE  MALDIVES. 

Towards  the  end  of  last  year  Prof.  A.  A^ssiz  carried  out  an  expedition  to  the 
Maldives  for  the  purposes  of  studying  the  physical  geography  of  the  group,  together 
with  biological  research  in  the  waters  by  which  it  is  surrounded.  By  the  eod  of 
January  the  ex|)edition  was  back  at  Colombo,  whence  the  leader  wrote  to  Prof. 
Daoa  an  account  of  the  main  results  obtained,  which  has  been  printed  in  the 
City  Ion  i>hsrrifer.  From  this  we  take  the  following  condensed  summary  of  the 
work  accomplished  and  Prof.  Agtssix'  conclusions  respecting  the  physical  history 
of  the  Maldives. 

Fi>r  the  purposes  of  the  expedition  the  s.s.  Amra  was  chartered  from  the  British 
India  Steam  Navigation  Company,  the  vessel  being  commanded  by  Captain  W. 
Vlgott,  it.N.n.i  undtr  whose  superintendence  the  whole  of  the  soundings  carried  out 
{n\0T9  than  eighty  in  all)  were  executed.  The  Amra  was  equipped  with  a  Lucas 
iOundluK*umohlne,  which  Prof.  Agasaiz  found  to  possess  some  advantages  over  the 
Si^iboa  machlno  used  by  him  on  all  his  former  expeditions;  and  had  in  addition  a 
Hlr  William  Thomson  sounding-machine  for  use  in  moderate  depths.  The  personnel 
of  th«  i^rty  inoludini  l>r.  \V.  McM.  Woodworth  (with  general  charge  of  the  collec- 
tloni*\  Mr.  Maxiiullian  .Vgassi/.,  and  Mr.  EL  B.  Bigelow.  In  the  short  time  avail- 
M^  th«  collt^otions  were  necessarily  somewhat  limited,  but  thirty  species  of 
Mtdvimi^  wort)  obtalmd  by  M«*.Ulgelow,  while  the  hauls  with  the  dredge,  both  from 
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deep  water  and  from  the  surfaoe  layers  within  the  lagoons,  were  at  times  very  pro- 
ductive, the  latter  being  found  far  richer  than  in  the  lagoons  of  any  other  coral 
reef  region  visited  by  Prof.  Ajcassiz. 

Exploration  was  started  from  Male  island,  North  Male  being  first  examined, 
after  which  the  various  atolls  of  the  soutiiem  part  of  the  group  were  visited  during 
a  southward  cruise  to  Adda,  the  southernmost  atoll  of  all,  and  the  return  voyage 
northward.  The  return  route  was  so  arranged  that  the  atolls  missed  on  the  way 
south — Wattaru,  Felidu,  and  South  Male — were  now  examined,  while  in  the  case 
of  atolls  visited  on  the  outward  voyage,  other  parts  were  examined  and  the  lagoons 
crossed  in  different  directions,  in  order  that  a  bird's-eye  view  of  the  whole  might 
be  gained.  The  northern  part  of  the  archipelago  was  afterwards  examined,  and  a 
final  exit  made  through  one  of  the  passages  on  the  east  face  of  Ihavandifulu,  the 
northernmost  atoll  of  the  group,  after  a  total  course  of  nearly  1600  miles  steamed 
among  the  atolls  of  the  Maldives. 

The  soundings  made  by  the  expedition  were  directed  chiefly  to  the  filling  up  of 
gaps  in  the  existing  information,  especially  with  regard  to  the  depths  in  the 
channels  separating  the  groups  of  atolls,  and  the  slopes  of  the  eastern  and  western 
faces  of  the  Maldivian  plateau.  They  thus  supplement  the  similar  work  done  by 
Mr.  Stanley  Gardiner.  On  the  way  back  to  Ceylon  some  gaps  in  the  line  of  sound- 
ings previously  fixed  were  filled  in,  the  result  bsing  to  clearly  develop  the  existence 
of  a  wide  tongue  of  ocean,  with  a  depth  of  over  1500  fathomp,  running  north  of  9^, 
and  separating  Minikoi  as  well  as  the  Maldives  from  the  Indian  continental  slope. 
Within  the  lagoons  of  the  composite  atolls  no  great  number  of  Eoundings  seem  to 
have  been  taken,  as  existing  charts  were  considered  to  give  a  satisfactory  idea  of 
the  general  topography  of  the  bottom.  In  some  regions  the  changes  in  depth  are 
very  abrupt,  and  the  character  of  the  bottom  varies  greatly  according  to  locality 
and  the  vicinity  of  gaps,  passes,  islands  or  islets,  and  sand-bars.  On  one  occasion 
the  claspers  brought  up  a  piece  of  millepore,  cut  from  a  living  cluster  from  a  depth  of 
39  fathoms — an  unusual  depth  for  a  reef-builder,  as  in  the  Maldives  the  reef  corals 
rarely  extend  below  17  fathoms,  sand-lanes  and  patches  usually  beginning  at  12 
fathom?. 

The   maximum  depths  of  the   narrower  channels  examined  were  generally 
iound  to  be  between  200  and  350  fkthom?,  but   in  some  cases  much  greater 
depths  were  met  with.     Thus  769  fathoms  are  recorded  in  thu  centre  of  the 
channel    between    Miladumadulu    and    Fadifolu,  374   fathoms    between  South 
Male  and  Felidu,  and  649  between  Mulaku  and  Kolumadulu.    lu  the  centre 
of  the  channel  between  Gafaru  and  North  Male,  only  100  fathoms  were  found... 
In  the  wider  channels  separating  the  atolls  of  the  single  southern  chain,  the  depths, 
are  greater  than  any  yet  mentioned.    Thus  in  the  centre  of  the  channel  between 
Kolumadulu  and  Hadumati  the  depth  was  1118  fathoms,  and  between  Hadumath' 
and  Suvadiva  1130  fathoniF.    In  the  wide  channel  between  Suvadlva  and  Addu,  a . 
depth  of  1292  fathoms  occurs  a  little  to  the  north  of  Fua  Mulaku,  and  1048  between 
it  and  Addu.    Owing  to  rough  weather,  the  lice  could  not  be  continued  beyond^ 
Addu  towards  the  Cbagos  group.    The  bottom  samples  of  the  deeper  soundings, 
were  interesting  as  showing  the  existence  of  Globigerinas  in  great  quantities  at  a 
comparatively  short  distance  from  the  shallower  waters  of  the  Maldive  plateau ; 
they  were  frequently  so  abundant  as  to  form  what  might  be  called  Globigerina 
sand.    Nearer  the  atolls  Pteropod  shells  were  common,  especially  on  the  outer  face 
of  the  groups,  and  in  two  cases  small  manganese  nodules  were  brought  up  from 
the  bottom  of  the  channels. 

The  soundings  taken  on  the  east  and  west  faces  of  the  plateau  are  said  to 
indicate  a  coroi)aratively  steeper  slops  off  the  western  than  off  the  eas^m  face, 
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Thus  8  miles  west  of  the  acmthem  pext  of  North  MalosiDadiila  the  depth  wms  1247 
fathoms^  and  at  a  similar  distance  off  the  saoth-wasteni  face  of  Ari,  1499;  while 
east  of  Sooth  Male  1270  fathoms  were  foond  at  a  distance  of  12  miles.  Yet  the 
soundings  on  the  c'r.arta  quoted  hj  Praf.  Agassis  indicate  a  depth  of  over  1000 
fathoms  off  the  saath-weatem  face  oi  XhaTandifula  at  a  distance  of  nearly  12  mileF, 
while  off  the  north-east  face  nearly  the  same  depth  is  reached  in  less  than  6  miles. 
In  the  wide  ba&in  which  separates  the  eastern  from  the  western  chain  of  at<dlp,  the 
depths  varied  from  519  fathoms  (hetween  Fadilolu  and  Sooth  Malosmadolu)  to  186 
fathoms  (5  miles  west  of  North  Male).  The  bottom  of  all  the  channels  separating  the 
composite  atolls  appears  to  be  flat ;  the  soundings  drop  rapidly,  and  generally  at  a 
distance  of  a  mile  and  a  half  from  either  face  they  reach  a  depth  but  little  inferior 
to  the  greatest  depths  in  the  centre  of  the  channels.  The  greatest  depths  thus  far 
obtained  in  the  channels  sepuatiog  Minikoi  from  the  northern  Maldives  (1179 
fathoms)  and  from  the  Ltccadives  (1197  fathoms)  are  about  those  which  separate 
the  southern  Maldives  from  ooe  another  and  from  the  central  pirt  of  the  group. 

Both  Minikoi  and  the  Laocadives,  as  well  as  the  southern  and  northern  Maldives 
and  some  others,  rather  resemble  such  Pacific  atolls  as  characterize  the  Ellis  and 
Gilbert  groups  than  what  has  been  called  the  composite  Maldivian  atolL  A  glance 
at  the  Admiralty  chart  will  show  the  great  difference  in  structure  between  such 
atolls  as  MakunudUy  Eardiva  or  Adda,  and  groups  like  North  and  South  Male, 
North  and  Soath  Maloemadulu,  and  others.  Again,  such  atolls  or  groups  of  atolls 
as  Fadifolu,  Felidu,  and  Mulaku  combine  features  characteristic  of  the  Maldivian 
atolls  with  those  of  many  Pacific  forms ;  while  others  like  Kolumadulu,  Hadumati, 
and  Suvadiva  recall  some  of  the  larger  Pacific  atolls  in  the  Marshall,  Ellis,  Gilbert, 
or  Caroline  groups,  noted  for  the  absence  of  shoals  or  islands  in  the  lagoons,  and 
contrasting  with  the  typical  sgglomeration  of  the  small  Maldivian  atolls  along  the 
30  to  40  fathom  belt  of  the  great  plateau,  which  have  grown  up  as  distinct  parts 
and  are  separated  by  deep  channels.  Although  in  such  clusters  as  North  and  South 
Male  the  well-marked  rims  recall  the  rims  of  the  great  Paci6c  reef-flats,  it  is  in  the 
structure  of  such  groups  as  Miladumadulu  and  Tiladumati  that  we  obtain  the  key 
to  a  rational  explanation  of  the  formation,  in  general,  of  the  atolls  and  groups  of 
atolls  in  the  Maldives. 

These  two  groups  are  not  themselves  atolls  in  any  sense  of  tbe^word,  but  are 
made  up  of  a  great  number  of  small  atolls,  often  separated  by  considerable  distances, 
-inrhich  have  grown  up  from  depths  of  25  to  30  fathoms.  They  can  be  seen,  as  in 
North  Male,  in  all  stages  of  growth,  from  the  flats  or  mere  rings  not  rising  more 
than  5  or  6  fathoms  from  the  top  of  the  plateau  to  the  riogs  just  awash,  or  with 
sandbanks  rising  a  foot  or  so  above  the  sutface.  The  shape  need  not  be  circular, 
being  controlled  by  the  topography  of  the  bottom.  In  some  cases  the  lagoons  of 
the  smaller  atolls  have  been  formed  by  the  growth,  lagoon  ward,  of  patches  or  lines 
of  coral  which  have  eventually  become  joined.  There  is  no  evidence  that  these 
small  atolls  are  the  result  of  the  splitting-up  of  larger  atolls,  or  that  adjoining  atolls 
or  reef-flats  have  coalesced,  except  where  the  passages  between  have  been  of  very 
moderate  depth. 

The  outer  slopes  of  the  ring?,  to  a  depth  of  from  8  to  12  or  even  15  fsithoms, 
are  characterized  by  a  luxuriant  growth  of  coral,  contrasting  strongly  with  the 
scanty  growth  in  the  lagoons  of  the  Paciflc  atolls.  This  is  explained  by  the  wide 
and  deep  passages  through  the  rims  of  the  so-called  atolls,  which  passages  are  generally 
larger  than  the  space  occupied  by  the  small  atolls  (atollons).  As  soon  as  the  flats 
of  the  rings  have  reached  the  surface,  sand-bars  form  and  develop  into  islets,  and 
finally  into  inlands  with  scrub  vegetation  and  bushes,  and  sometimes  large  trees. 
The  ringp,  or  *'  faros,**  either  retain  a  central  lagoon,  or  it  becomes  wholly  or  partially 
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filled  up  by  the  growth  of  the  land.    It  is  comparatively  easy  to  trace  the  progress 
of  growth  through  all  the  yarioos  stages. 

The  small  atolls  which  form  the  outer  rim  of  the  composite  atolls  owe  their 
existence  to  the  same  causes,  and  the  increase  in  size  of  the  islands  goes  on  much 
in  the  same  way  as  has  been  observed  in  the  Gilbert,  Ellis,  and  other  Pacific 
groups.  Small  islets  on  the  same  reef-flats  are  gradually  united  by  the  formation  of 
sand-spits  on  the  lee  face,  thus  forming  bays  on  the  sea  face  which  are  gradually 
filled  up,  the  former  gap  being  indicated  in  time  merely  by  a  difference  in  the 
vegetation,  a  distinction  which  gradually  disappears.  The  existence  of  lagoons 
completely  shut  off  from  the  sea  in  some  of  the  northern  atolls  can  be  similarly 
explained.  At  first  there  will  be  merely  a  crescent-shaped  island,  between  which 
and  the  rest  of  the  reef-fiat  of  the  ring  there  is  comparatively  deep  w.iter.  Spits 
are  thrown  out  from  the  horns  of  the  crescent,  and  finally  unite  so  as  to  form  an 
ideal  atoll — ^a  closed  ring  of  land  enclosing  a  deep  lagoon,  which  exists  so  rarely  in 
nature.  The  change  from  an  opea  crescentic  island  to  a  closed  atoll  may  take 
place  with  considerable  rapidity,  as  is  shown  by  comparing  the  charts  of  seventy 
years  ago  with  the  state  of  things  now  existing,  various  crescentic  islands  having 
increased  in  size  by  the  extension  of  the  sand-spits,  while  one  at  least — Bodular- 
mandu — has,  during  the  seventy  years,  become  a  closed  land-ring.  Fresh  water 
or  brackish  sinks  edged  with  mangroves  can  be  traced  to  the  operation  of  a  similar 
process. 

These  facts,  Prof.  Agassiz  says,  point  to  the  uselessness  of  our  present  definition 
of  atolls,  as  every  possible  gradation  can  be  seen  between  an  open  crescent-shaped 
bank  and  an  absolutely  closed  ring  of  land.  The  evidence  of  a  great  number  of 
atolls  scattered  over  an  extensive  plateau  like  that  of  Tiladumati  and  Miladumadulu 
shows  that  reef-corals  will  grow  upon  any  foundation  where  they  find  the  proper 
depth,  and  that  local  conditions  will  determine  their  existence  as  fringing  reefs, 
barrier  reefs,  or  atolls.  In  fact,  reefs  that  once  formed  an  atoll  may,  when  this 
becomes  an  island,  be  transformed  into  fringing  reefs.  The  composite  atolls  are 
merely  elevations  upon  the  greater  Maldive  plateau,  which  have  served  as  bases,  at 
the  required  depth,  to  the  reef-building  corals ;  while  the  secondary  plateaux  have 
in  turn  supplied  a  number  of  bases  for  the  formation  of  atolls.  The  variation  in 
type  in  difiierent  parts  of  the  group  may  be  ascribed  to  the  varying  conditions  of 
exix)8ure  to  ocean  currents. 

The  effect  of  the  monsoons  in  the  Maldives  cannot  be  compared  to  that  of  the 
incessant  breakers  which  pound  upon  the  reefs  and  atolls  of  the  Central  and  Western 
Pacific,  and  the  boulders  thrown  upon  the  reef-fiats  are  pygmies  beside  the  gigantic 
blocks  which  often  line  miles  of  the  beaches  of  the  Pacific  atolls.  But  the  8am^ 
forces  are  at  work,  only  on  a  diminutive  scale,  even  during  the  south-west  monsoon. 
Both  sand  and  shingle  beaches  are  as  a  whole  remarkably  steep.  They  rarely  li^ 
to  more  than  5  or  6  feet,  though  in  some  of  the  northern  atolls  they  are  fully  12 
feet  high.  All  the  reef-rock  examined  was  found  to  be  of  the  most  modem  character, 
and  no  trace  was  seen  of  rock  indicating  the  nature  of  the  underlying  plateau,  as 
would  surely  have  been  found  if  existing  conditions  had  been  brought  about  by 
subsidence.  The  only  evidence  points  to  a  very  slight  elevation  having  taken 
place. 

Prof.  Agassiz  praises  the  accuracy  of  the  charts  based  on  Captain  Moresby's 
survey,  which,  he  says,  is  something  wonderful,  when  we  remember  the  conditions 
under  which  that  survey  was  executed  seventy  years  ago.  They  proved  an  unerring 
guide  for  the  intricate  navigation  among  the  Maldives,  and  though  some  minor 
changes  have  occurred  in  the  interval,  they  are  still  a  monument  of  the  unsurpassed 
skill  of  the  surveyors  of  those  days. 

2k2 


(     484     ) 
A  PROPOSED  EXPEDITION  TO  THE  NORTH  MAGNETIC  POLE.* 

By  Captain  ROALD  AMUNDSEN. 

Thf.re  are,  as  you  are  aware,  magnetic  forces  in  the  Earth  which  cause  the 
compass-needle  to  assume  a  certain  position  at  each  place  on  the  Earth's  surface. 
The  Dorth  end  of  the  needle  points  northwards,  but  not  exactly  in  the  direction  of  the 
geographical  north  pole.  At  some  places  it  points  east  of  the  true  north,  at  others 
west.  If  we  were  to  imagine  expeditions  starting  from  various  places  on  the 
surface  of  the  Earth,  and  each  moving  forwards  always  in  the  direction  indicated 
by  the  north  end  of  its  compass-needle,  these  expeditions  would  at  last  all  meet  at 
a  point  situated  on  Boothia,  the  most  northerly  peniosula  of  the  American 
continent.  This  point  is  called  the  magnetic  north  pole  of  the  Earth.  If,  on  the 
contrary,  these  expeditions  had  taken  the  direction  indicated  by  the  south  end  of 
the  needle,  they  would  have  met  at  last  at  a  point  on  the  antarctic  continent — 
Victoria  Land,  near  the  south  pole.  This  point  is  called  the  magnetic  south  pole 
of  the  Earth.  These  two  magnetic  poles  are  also  remarkable  from  the  fact  that  a 
so-called  magnetic  dipping-needle — that  is  to  say,  a  magnetic  needle  that  is  movable 
about  a  horizontal  aiis — will  at  these  places  assume  a  vertical  position,  with  the 
north  end  downwards  at  the  magnetic  north  pole,  and  with  the  south  end  downwards 
at  the  magnetic  south  pole, while  everywhere  else  its  position  is  oblique;  that  is  to 
say,  making  more  or  less  of  an  angle  ^ith  the  horizontal  plane.  This  angle  is 
called  the  magnetic  dip.  Thus  the  dip  at  the  Earth's  two  magnetic  poles  is  90^. 
The  lines  passing  through  all  places  with  the  same  dip  are  called  isoclines.  The 
isoclines  run  round  the  Earth  from  east  to  west  in  the  form  of  continuous  lines. 
The  isocline  passing  through  all  prices  at  which  the  inclination  is  0^,  in  other 
words,  at  which  the  needle  assumes  a  horizontal  position,  is  called  the  Earth's 
magnetic  equator.  It  intersects  the  geographical  equator  in  two  points,  in  such  a 
manner  that  about  half  of  it,  on  the  western  hemisphere,  lies  south  of  the  equator, 
and  the  other  half,  on  the  eastern  hemisphere,  north  of  the  equator.  The  farther 
we  withdraw  from  the  magnetic  equator,  the  greater  is  the  dip  of  the  north  end 
of  the  needle  in  the  northern  hemisphere,  and  of  its  south  end  in  the  southern 
hemisphere,  until  we  come  to  the  magnetic  poles,  where,  as  I  ha7e  said,  the 
inclination  is  90°. 

In  August,  1897,  the  Belgian  South  Polar  Expedition,  with  its  ship,  the 
Belgica,  on  which  I  had  the  honour  of  being  first  oflScer,  set  out  for  the  antarctic 
waters.  The  aim  of  the  expedition  was  to  reach  South  Victoria  Land,  and  there 
endeavour  to  determine  the  exact  Iccalily  of  the  magnetic  south  pole,  of  which 
the  position  is  only  approximately  known.  Plans  subsequently  made,  however, 
carried  us  into  the  ice  about  Graham  Land  and  Alexander  Land,  where  we  lay 
for  thirteen  months,  frozen  into  the  antarctic  drift-ice  west  of  Graham  Land.  It 
was  here,  in  72°  S.  lat,  that  the  idea  of  getting  to  the  magnetic  north  pole  and 
exploring  its  surroundings  first  presented  itself  to  me.  During  the  long  and 
compiratively  idle  wintc,  our  original  plan,  of  determining  the  position  of  the 
magnetic  south  pole,  was  of  course  constantly  discussed,  and  this  raised  in  its 
turn  animated  discussion  of  the  question  of  terrestrial  magnetic  matters  in  general, 
and  the  situation  of  the  magnetic  north  pole  in  particular.  Some  of  the  scientific 
men  on  board  were  of  opinion  that  the  position  of  the  magnetic  north  pole  was 


♦  A  Lecture  delivered  before  the  Norwegian  Geographical  Society  in  Ghristiania, 
Kovember  25,  1901. 
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fixed  bj  the  determinations  made  by  Sir  James  Bobs  in  1831 ;  while  others  thought 
that  it  probably  moved  a  little  in  the  conrae  of  time.  These  discussions  awakened 
a  keen  interest  in  me,  as  I  daily  had  the  opportunity  of  seeing  the  magnetic 
instruments  we  bad  with  us  in  use,  and  also  now  and  then  of  assisting  in  the 
taking  of  the  observations.  I  gradnally  became  more  and  more  desirous  of  going 
up  myself  to  arctic  North  America,  and  of  investigating  the  conditions  around  the 
magnetic  north  pole,  where  no  one  has  been  since  Boss. 

Upon  my  return  from  the  Belgian  Expedition  in  1899, 1  immediately  began  to 
collect  all  the  works  upon  this  subject  that  were  to  be  found.  The  book  1  sought 
for  longest,  but  did  finally  obtain,  was  Sir  James  Boss's  account  of  his  journey  and 
his  investigations  on  the  subject  of  the  magnetic  north  pole.  On  reading  this 
book,  my  longing  to  find  the  so-little-known  magnetic  centre  was  still  further 
stimulated,  and  I  determined  to  confer  at  once  with  men  versed  on  the  subject, 
as  to  whether  my  project  could  possibly  bring  to  magnetic  science  any  results 
worth  mentioning.  With  this  view,  I  first  applied  to  the  assistant  director  of 
the  Meteorological  Institute  in  Gbristiania,  Hr.  Axel  Steen,  whom  I  knew  to  be 
at  that  time  engaged  in  working  up  the  magnetic  observations  of  the  Fram 
expedition.  Hr.  Steen,  who  immediately  expressed  his  entire  sympathy  with  my 
plan,  and  kindly  promised  to  assist  me  with  advice  and  information,  was  of  opinion 
that  I  ought  first  to  make  myself  acquunted  with  the  magnetic  instruments  in 
the  observatory  in  Christiania  and  with  their  employment,  and  then  seek  an  oppor- 
tunity for  more  advanced  magnetic  study  at  the  Deutsche  Seewarte  in  Hamburg. 
When, acting  upon  this  advice,  lapplied  to  the  director  of  theChristianiaObservatory, 
Prof.  Geelmuyden,  I  was  received  in  the  most  kindly  manner,  the  professor  himself 
showing  me  the  instruments,  and  giving  me  some  valuable  instruction  in  the 
various  methods  used  in  the  determination  of  the  terrestrial  magnetic  elements. 

In  the  autumn  of  1900  I  went  to  Hamburg  to  see  the  director  of  the  Deutsche 
Seewarte,  the  renowned  magnetician  Prof.  Neumayer,  to  whom  Hr.  Axel  Steen 
had  kindly  given  me  a  letter  of  introduction.  I  shall  not  soon  forget  my  first 
meeting  with  the  celebrated  Creheime  Admiralitatsratb,  and  I  must  be  permitted 
to  describe  it  in  a  few  words.  I  was  announced  and  shown  into  a  characteristically 
furnished  workroom,  where  I  fouDd  myself  in  the  presence  of  an  elderly  man  with 
long  white*  hair.  After  the  usual  exchaoge  of  civilities,  I  soon  became  aware  that 
my  stock  of  German  words  was  becoming  exhausted.  In  vain  did  I  tax  my 
memory  to  the  utmost;  I  was  completely  at  a  loss.  How  agreeable  was  my 
surprise,  therefore,  when  the  professor,  quickly  grasping  the  situation,  came  to 
my  rescue  by  continuing  the  conversation  in  Eoglish.  I  now  managed  compara- 
tively well,  and  laid  my  plan  before  him.  To  my  question  as  to  whether  a  doeer 
investigation  of  the  position  of  the  magnetic  north  pole  would  be  of  great  interest, 
he  replied,  "  An  exact  determination  of  the  Earth's  magnetic  north  pole  will  be  of 
immense  value  to  science."  Whatever  doubts  I  may  have  previously  entertained 
about  venturing  upon  the  realization  of  my  contemplated  undertaking,  they  were 
instantaneously  dispelled  by  this  answer,  coming  as  it  did  from  the  greatest 
authority  of  the  present  day  on  the  subject  of  terrestrial  magoetic  investigations. 
During  the  time  that  1  now  worked  at  the  Deutsche  Seewarte,  I  was  treated  more 
as  a  welcome  guest  than  as  an  unknown  stranger;  and  the  kind  old  director 
himself  superintended  my  studies  all  the  time.  The  magnetic  laboratory  was 
placed  at  my  disposal,  with  the  necessary  instruments.  The  laboratory  was  the 
same  in  which  Captain  Scott-Hansen,  of  the  Norwegian  Navy,  had  worked  before 
his  departure  in  the  Fram,  I  woiked  there  every  day,  and  soon  became  acquainted 
with  the  instruments  and  methods  of  observation.  The  calculation  from  observa- 
tions I  learnt  under  Prof.  Neumayer's  assistant.  Dr.  Maurer.     It  was  with  sincere 
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regret  that  I  bade  farewell  a  couple  of  months  later  to  the  Deutiche  Seewort,  with 
its  asreenble  and  ohHging  aUff.  On  my  return  to  Christiania,  I  called  uptm  Prof. 
Nanaen,  and  laid  my  plan  before  him.  He  promised  ms  his  valuable  advics  in 
the  matter  of  equipmcnL  Bein;;  myielf  so  inexperienced,  I  am  deeply  grateful 
for  thiH  kind  offer  from  the  greatest  polar  explorer  of  the  age. 

In  January  of  the  preaent  year  (1902)  I  went  to  Tromxo  to  lu^k  for  a  toss^ 
that  wonld  be  tuitaUe  fur  my  contemplated  expedition.  I  there  purchued  the 
whaJer  Gj-jn,  which  is  renowned  as  one  of  the  strongegt  and  best  sailing- vessels  in 
the  nrotic  fleet.  The  reason  of  my  buyiug  it  so  early  was  tbat  1  wished  Snt  to 
make  a  voyage  in  her  in  tho  Arctic  ocean,  and  become  acquainted  with  her  before 
starting  on  the  actual  voyage.  On  this  nrctic  trip,  which  lasted  from  April  to 
September,  I  had  pleuty  of  op|>ortunity  of  jcdgiog  of  the  (gualitiea  of  the  vesseL 

Acquaintance  with  the  various  ways  \a  which  the  Earth's  magnetic  forcw 
manifest  themselves  dates  back  lu  au  early  period  of  history,  ll  is  true  that  the 
bveotur  of  the  mariner's  compass  is  said  to  have  been  au  Italian,  Flavio  Gioia, 
who  lived  at  the  beginning  of  the  fourteenth  century ;  but  the  Chiocte  are  fatd 
to  have  koown  and  employed  a  special  form  of  this  iastrumeut  long  before  oar 
era.  It  wm  not,  however,  until  the  beginning  of  last  century  that  the  study  of 
terrestrial  magnetism,  and  the  consequent  collecling  and  working  out  of  obaervk' 
tioDS  from  various  parts  of  the  Eirtb,  began  to  increase.  1  will  here  only  mention 
the  names  of  my  countrjman,  Hansteen,  and  the  German,  Gauss.  The  numerous 
English  expeditions  «ent  out  in  search  of  a  north-nest  passage  brought  tbe 
queslioa  of  the  position  of  the  magnetic  north  pole  into  frequent  discues^on :  and 
Bdsb'b,  Parry's,  and  FraQkllu's  expeditioon  made  it  their  special  aim  to  obtain 
observations  for  the  determination  of  tbo  Karth'a  magnetic  elements.  This  ques- 
tion, it  is  tiuc,  |)layed  a  very  secondary  part  in  comparison  with  that  of  finding 
tho  desired  north-west  passage;  hut  quite  a  valuable  coUecIton  of  magnetic 
observations  was  nevertheless  obtained. 

Tbo  honour  of  having  practically  determined,  by  his  investigations,  (he  potitiolk 
of  the  magoetic  north  pole  is  due,  as  I  havu  alrt'ady  add,  to  Che  Engliahmaa,  Sir 
James  Clark  ItoHs.  His  uncle.  Sir  John  Rubf,  was  the  leader  of  the  expedition, 
James  being  the  second  in  command.  The  object  cf  the  expedition  was  to  find 
and  force  its  way  through  the  so-called  north-west  passage  with  the  paddle-steamer 
Victory,  It  left  England  in  lb20,  and  pas.sed  through  Lancaster  sound  southwards 
through  Prince  Regent  iulel,  where  it  was  hoped  a  way  would  be  found  westwards. 
The  vessel  was  frozen  fast  in  the  ice  in  the  Gulf  of  Boothia,  and  the  eipeditioa  was 
forced  to  spend  four  winters  in  this  region.  During  this  long  detention  in  tho  ioe, 
they  frequently  met  with  Esquimaux  who  bad  never  seen  a  Iviropean  before.  The 
Victort/  never  came  out  again,  and  officers  ami  crew  had  to  make  their  way  back 
by  the  aid  of  the  ship's  bents;  and  were  at  last  rescued  at  the  mouth  of  Lancaster 
sound  by  tho  barque  laabttla,  which  had  been  sent  out  in  search  of  the  missing 
expedition,  TbuugU  unsuccessful  io  its  main  object,  the  ecientific  results  obtained 
were  brilliant.  It  was  alter  ooe  of  the  ivintera  thus  spent  in  the  ice  that  James 
Roas,  on  May  27,  1S31,  started  on  a  sledge-eipeditioD  with  the  magnetic  north 
pole  as  its  goal.  I  will  not  weary  you  with  details,  but  only  quote  a  few  fragments 
of  his  description  of  tho  journey.  On  June  1  he  writes :  "  We  commenced,  there- 
fore, a  rapid  march,  comparatively  disencumbered  as  we  now  were ;  and,  jiersevering 
with  all  our  iiiigbt,  we  reached  the  calculated  place  at  eight  in  llie  morning  of 
June  I.  I  believe  I  must  leave  it  to  others  1o  imagine  the  elation  of  mind  with 
which  we  found  ourselves  now  at  length  arrived  at  this  great  object  of  our  ambition; 
it  almost  seemed  ss  if  we  had  accomplished  everything  that  we  had  come  so  far  to 
see  and  to  do ;  as  if  our  voyage  and  all  its  labours  were  at  an  end,  and  that  nothing 
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«ow  remained  for  us  but  to  return  bwne  and  be  bappy  for  ibo  rest  of  our  days." 
-After  expressing  bis  opinion  as  to  bow  anotber  expedition  ougbt  to  proceed  in  order 
to  determine  more  accurately  tbe  position  of  tbe  magnetic  nortb  pole,  be  says : 
-'*  Having  tbus  tberefore  stated,  bowever  briefly,  wbat  yet  remains  for  future 
.observation — baving  pointed  out  wbat,  I  may  fearlessly  say,  is  still  wanting,  and 
'Wbicb,  as  such,  claims  tbe  attention  of  tbose  wbo  bave  tbe  power  of  promoting  a 
work  of  tbis  nature,  I  can  only  express  my  wisbes,  if  I  dare  not  indulge  in  bopes, 
tbat  tbe  same  nation  wbich  bas  already  carried  its  discoveries  so  far,  tbat  our  own 
•Britain  wbicb  bas  already  establisbed  its  supremacy  in  scientific  and  geograpbical 
Tesearcbes,  will  not  now  abandon  tbem,  and  leave  to  others  to  reap  tbe  crop  of 
wbicb  it  bas  in  tbis  case  sown  tbe  seeds/* 

James  Ross  tbus  arrived  on  June  1,  1831,  at  a  spot  wbere  tbe  dipping-needle 
sbowed  an  angle  of  89°  59'  witb  tbe  plane  of  tbe  horizon — in  otber  words,  was  only 
deflected  one  minute  from  an  absolutely  vertical  position.  Practically  tbis  one 
minute  is  of  little  consequence,  and  Ross  himself  considered  tbat  be  bad  now  really 
reacbed  tbe  magnetic  pole,  whose  geograpbical  position  bo  accurately  determined 
to  be  70°  5'  N.  lat.,  96°  47'  W.  long. ;  and,  satisfied  witb  tbis  result,  be  ceased  all 
furtber  investigations,  and  has  tbus  contributed  notbing  towards  tbe  solution  of 
tbe  question  tbat  bas  since  presented  itself,  namely,  wbetber  tbe  magnetic  pole 
is  actually  only  a  point,  or  wbether  possibly  the  peculiarity  of  tbe  needle  assuming 
a  vertical  position  extends  over  a  large  area.  Tbeoretical  study  of  recent  times 
points  decidedly  to  tbe  latter  supposition.  Another  question  tbat  also  demands  a 
practical  solution,  and  wbicb  I  bave  already  briefly  toucbed  upon,  is  wbetber  tbe 
magnetic  pole  is  stationary,  or  changes  its  position.  It  is  tbe  solution  of  tbese  two 
questions  tbat  I  bave  set  myself  tbe  task  of  attempting. 

I  will  now  pass  on  to  a  brief  account  of  tbe  equipment,  tbe  route,  and  tbe 
manner  in  whicb  I  bave  thougbt  of  carrying  out  my  plan.  I  sball  start  in  tbe 
spring  of  1903  in  my  vessel,  tbe  Gjoa.  We  sball  be  seven  men  on  board,  all  told. 
Tbe  reason  of  my  preferring  a  small  vessel  like  tbis  is  tbat  the  waters  wbicb  we 
sball  navigate  are  very  frequently  narrow  and  shallow,  and  it  is  tbus  important  to 
have  a  vessel  tbat  does  not  draw  mucb  water,  and  at  tbe  same  time  is  capable  of 
turning  in  its  own  length.  A  small  vessel,  especially  one  of  tbe  sloop  build, 
requires  a  smaller  crew,  and  is  in  consequence  cheaper  to  fit  out.  Tbe  Gjoa  is 
only  a  sailing-vessel,  but  1  am  going  to  bave  ber  fitted  witb  a  petroleum  engine 
next  year.  This  I  regard  as  quite  necessary,  considering  tbe  difficult  waters  we 
•sball  bave  to  navigate.  Tbe  equipment  will  consist  of  tbe  usual  tbings  required 
for  a  polar  journey,  such  as  fur  clothing,  tents,  ski,  snowsboes  of  various  kinds, 
sledges,  kayaks,  etc.,  as  also  provisions  for  four  years.  Among  tbe  magnetic 
instruments  is  a  travelling  magnetometer  of  Prof.  Neumayer^s  construction.  Tbis 
instrument  will  resemble  tbat  on  board  tbe  Fram,  but  will  bo  furnisbed  witb  even 
more  improvements.  It  bas  now  been  in  tbe  bands  of  tbo  Deutscbe  Saewart's 
instrument-maker,  Hr.  Carl  Seemann,  for  a  year,  and  will  not  be  ready  until  tbe 
spring.  Owing  to  the  warm  interest  be  takes  in  my  expedition,  Prof.  Neumayer 
bas  designed  it  especially  for  tbis  occasion,  and  lias  personally  superintended  its 
construction.  There  is,  tberefore,  no  doubt  but  that  tbis  instrument  will  be  perfect 
in  every  respect.  There  is  also  an  inclinatorium  under  constrnction  at  instrument- 
maker  Dover's  in  London.  Dr.  Charles  Cbree,  the  director  of  tbe  Eew  Observatory, 
bas  most  kindly  promised  to  superintend  tbe  construction  of  tbis  instrument. 
Thus  as  regards  magnetic  instruments,  I  think  I  may  safely  say  tbat  I  am  taking 
as  complete  and  up-to-date  an  equipment  as  the  fulfilment  of  my  task  can  require. 
Tbe  meteorological  instruments  are  barographs,  barometers,  and  thermometers. 

The  oceanographic  instruments  I  bope  to  be  able  to  take,  are  sounding-machines, 
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deep-sea  thermometers,  and  appliances  for  taking  water-samples  and  bottom- 
samples.    Among  other  instruments  may  be  mentioned  those  necearary  for  naviga- 
tion and  sledge-jonmeys,  such  as  sextants,  artificial  horizons,  chrooomcters^  and 
good  watches.     Petroleum  will  be  used  for  the  heating  of  the  vessel  when  under 
way.    I  shall  also  take  as  much  coal  as  space  will  permit,  for  use  in  the  galley. 
During  the  winter  I  hope  to  be  able  to  supplement  our  store  of  fuel  with  drift- 
wooil.    On  our  way  westwards,  it  is  my  intention  to  visit  one  of  the  Daniih 
colonies  on  the  west  coast  of  Greenland,  for  the  purpose  of  taking  thence  some 
Esquimaux  dogs,  which  will  be  of  great  service  to  us.    We  shall  then  make  for 
Lancaster  sound,  where  I  hope  to  he  by  the  middle  of  July.    The  course  will 
continue  through  Lancaster  sound  and  Prince  Regent  inlet  to  Bcllot  strait,  where 
McClintock  was  stopped  by  the  ice  in  1858,  when  searching  for  the  Franklin 
Kzi>edition.    Should  the  ice-conditions  prove  favourable,  I  intend  to  go  on  through 
Bellot  strait,  and  make  my  way  along  the  west  coast  of  Boothia,  leaving  a  depdt^ 
If  jiossible,  at  the  spot  where  Koss  found  the  magnetic  north  pole  in  1831,  and 
then  seek  for  a  suitable  winter  haven,  either  in  Matty  island  or  King  William  Land. 
Magnetic  observations  will  be  taken  as  often  as  opportunity  affords.    The  autumn, 
1903,  will  be  employed  in  making  depots  for  the  coming  year.    The  winter  will 
be  employed  in  making  magnetic  and  meteorological  observations.    I  shall  give 
special  attention  to  the  action  of  the  magnetic  forces  during  the  occurrence  of 
aurora  borealis.     Daily  observations  of  ice-information,  high  and  low  water,  etc., 
will  alno  be  taken.    I  have  thus  no  doubt  but  that  every  man's  time  will  be 
occupied.     As  soon  as  the  severest  part  of  the  winter  is  over,  I  shall  set  off  with 
three  nion,  two  sledges,  and  as  many  dogs  as  wo  may  have,  and  make  for  the 
place  on  ]5uothia  at  which  Ross  observed  the  inclination-needle  to  make  an  angle 
«)f  Hli°  CO'  with  the  plane  of  the  horizon,  making  observations  all  the  way.     Here, 
In  the  flntt  place,  a  long  series  of  careful  observations  will  be  made,  after  which, 
taking  this  spot  as  the  starting-point,  I  intend  to  investigate  the  surrounding 
riiglon  in  all  directions  regarding  its  magnetic  condition?,  with  determinations  of 
variationM,  intensity,  and  inclination,  endeavouring,  by  a  choice  of  stations,  to 
uiiolrcin  tiio  magnetic  north  pole,  or  the  region  within  which  the  needle  asaumoa 
%  vertical  position.     The  second  sledge  will  be  sent  back  as  soon  as  its  aid  can 
be  <11m|muiim»1  with,  with  orders  to  see  to  the  maintenance  of  the  dcpdts.    I  hope, 
liuloin  tiie  winter  sets  in,  to  have  carried  out  the  principal  part  of  my  programme, 
mid  \n  that  case  I  intend  to  pa«s  the  following  winter,  liK)4-5,  with  one  com- 
imiiioiif  HM  near  as  possible  to  the  magnetic  north  pole.    The  matter  of  supplies  for 
my  iMirii|mnlon  and  myself,  I  think  of  arranging  by  replenishing  the  depots  eo 
iiiuiih  iliif  ing  the  summer  months  that  they  will  also  be  sufficient  for  winter  needs. 
Am  ol>iM>rvatory  and  dwelling-house  for  my  companion  and  myself  during  this 
wIliH'ii  I  i(*t4)ud  to  erect  snow-huts  after  Esquimaux  fashion.    If  my  intention  is 
iiNiiti<d  ''111'*  ^<'  *^'^^^  °^^  ^  ^^®  ^''^^  civilized  men  who  have  passed  a  winter  under 
a  ■iH*w-rixif ;  for  Dr.  Uae,  a  traveller  for  the  Hudson  Bay  Company,  spent  an  entire 
Mliihir  wllii  his  men  hero  on  the  north  coast  of  North  America,  and  found  it  an 
i'«i>ii||it|it  way  of  wintering.    I  have  myself  had  an  opportunity  of  making  experi- 
tiKMiJH  til  thin  matter,  and  have  found  that  even  in  a  temperature  of —40^  0.  a 
ttwellliiK  *^^  1'^'^'*  ^^"^  forms  a  warm  and  comfortable  abode.    Both  the  first  and  the 
ii|i«Miiiil  wtiitiir,  I  shall  try  to  set  up  both  the  inclinatorium  and  the  declinatoriom 
^%  ^ititHtlun-lnstrumentfi,  m  that  regular  houriy  readings  may  b3  taken  in  connec- 
U\iii  Willi   aurora  borealis  observations.      The  meteorological  observations  will 
i\\^hV*  I**'  iiUrnded  to  on  board. 

\\\  llio  Ni'riiig  of  1{)0.'),  I  think  of  repeating  the  work  of  the  previons  summer 
1^  H  (tliH'li,  vl^itin;;  HyHteinatically  the  old  observation  points,  and  there,  or  in 
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their  immediate  neigbboarhood,  taking  a  new  series  of  absolute  determinations  of 
terrestrial  magnetic  elements.  If  this  can  be  accomplished,  I  shall  consider  that 
the  object  of  my  journey  has  been  fully  attained.  Our  concern  will  then  be  to 
get  back  to  the  ship,  and  if  this  is  accomplished  in  the  still  navigable  part  of  the 
season,  and  the  ice  to  the  west  should  prove  to  be  possible  of  penetration,  I  shall 
continue  in  that  direction  with  the  vessel,  still  taking  magnetic  observations  as 
frequently  as  possible.  I  hope  to  be  able  to  keep  up  the  meteorological  observa- 
tions all  the  time  witiiout  interruption.  It  is  then  my  intention  to  make  the 
return  voyage,  if  all  goes  well  and  circumstances  are  favourable,  by  way  of  the 
north-west  jMissage.  I  have  now  briefly  sketched  the  plan  of  which  it  is  my 
jmrpose  to  attempt  the  realization.  It  is,  of  course,  possible  that  circumstances 
may  compel  me  to  alter  it  in  some  important  points,  and  I  am  not  blind,  moreover, 
to  the  numerous  difficulties  with  which  I  shall  have  to  contend ;  but  I  set  out  with 
confidence,  hoping  to  return  witii  results  which,  to  some  extent  at  any  rate,  may 
prove  valuable  for  scientific  investigation. 


REVIEWS. 
EUROPE. 

Britain  and  the  British  Seas. 

By   HUGH    ROBERT    MILL,   D.So. 

We  welcome  this  first  volume  *  of  a  new  and  important  series  with  a 
pleasure  enhanced  by  anticipation  and  not  diminished  by  perusal.  The 
book  is  new,  fresh,  and  forcible,  abounding  in  unexpected  theses  handled 
with  the  skill  one  looks  for  from  the  author.  It  is  obviously  the  fruit 
of  thought  and  of  wide  reading,  and  invites  the  geographical  public  to 
enjoy  its  well-elaborated  substance,  while  it  tempts  the  oritio  to  inves- 
tigate its  struoture  by  dissection.  The  book,  and  presumably  the 
series,  does  not  compete  with  any  other  in  the  field,  but  approaohes 
the  desirable  ideal  of  illustrating  geographical  principles  by  the  facts 
associated  with  particular  localities  without  giving  an  exhaustive 
geographical  description.  We  are  much  accustomed  to  geographical 
writings  in  which  ill-drilled  details  are  put  together  anyhow,  and  drift 
aimlessly  to  no  particular  end.  There  is  nothing  of  that  kind  here. 
Every  fact  brought  forward  points  like  an  arrow  on  a  map  of  the  winds 
to  a  definite  conclusion. 

Of  the  two  philosophical  methods  which  might  be  employed  in  such 
a  work,  Mr.  Mackinder  has  apparently  chosen  the  deductive,  which  is 
indeed  the  only  way  by  which  a  great  body  of  material  can  be  dealt 
with  in  a  very  limited  space.  It  is  by  far  the  more  attractive  also,  for 
it  allows  of  great  definiteness  of  treatment  and  the  citation  of  a  mini- 
mum of  data,  while  it  gives  to  the  reader  the  pleasure  of  discovering 
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innumerable  coincidences  of  fact  with  theory.  The  drawback  is  that 
the  xinaniinoua  trend  of  facts  thus  detected  has  precisely  the  same 
logical  force  as  the  unanimous  resolution  of  a  political  meeting  to 
which  the  public  is  admitted  by  careful  selection.  It  involves  the 
choice  and  maintenance  of  a  theory — originally  based  on  the  feusts  it  is 
brought  forward  to  explain — but  does  not  require  that  the  laborious 
reasoning  which  led  to  its  acceptance  should  be  set  forth.  Hence  it 
is  not  necessary,  in  this  place,  to  discuss  the  basis  of  the  theories  from 
which  the  deductions  are  made,  though  we  feel  that  some,  at  least,  of 
them  are  still  open  to  controversy.  We  are  concerned  in  seeing  what 
are  Mr.  Mackinder's  geographical  deductions  from  the  geological  and 
historical  theories  which  he  has  accepted,  and  in  examining  the  manner 
in  which  he  sets  them  forth. 

In  the  Summary  and  Conclusion  at  the  end  of  the  volume  we  find 
a  terse  epitome  of  the  whole  argument,  a  slight  abridgment  of  which 
will  convey  the  best  general  view  of  Mr.  Mackinder's  aims,  and  of  the 
nature  of  the  facts  with  which  he  deals. 

Britain  is  viewed  in  two  historical  aspects  as  it  is  approached: 
(1)  on  the  south-east  from  the  continent  across  the  Strait  of  Dover  to 
the  Kentish  peninsula  and  the  Thames  estuary,  leading  to  the  English 
plain  whence  land-ways  radiate  to  the  higher  oceanic  border  on  the 
west;  and  (2)  over  the  ocean  from  the  south-west  towards  the  Channel 
entries  whence  waterways  diverge  between  the  lands.  The  contrast 
is  similar  to  that  presented  in  Scandinavia,  which  may  be  viewed  as 
formerly  continuous  with  Britain  along  the  west,  while  the  configura- 
tion of  Scotland  indicates  a  rock- graining  from  south- west  to  north- 
east, which  may  be  interpreted  as  a  relic  of  a  Caledonian  mountain 
range  which  once  crossed  what  is  now  the  North  Sea.  The  general 
equality  in  height  of  the  higher  summits  of  Scotland,  and  the  run  of 
the  southerly  trending  valleys  transverse  to  the  rock-graining,  can  only 
be  explained  by  the  whole  surface  having  been  worn  down  to  a  base- 
level  and  then  re-elevated  in  a  vast  plateau  (called  Atlantis)  spreading 
from  the  British  uplands  towards  Iceland  and  Greenland.  From  a  portion 
of  this  plateau  the  existing  configuration  was  carved  during  a  fresh 
cycle  of  denudation.  The  greater  part  of  the  plateau  of  Atlantis,  mean- 
while, collapsed,  forming  the  two  oceanic  abyeses  separated  by  the  Scoto- 
Icelandic  ridge,  of  which  the  line  of  median  uplands  in  Britain  is  a 
continuation,  and  no  doubt  due  to  the  same  terrestrial  stresses.  In 
front  of  the  south-eastern  shore-line  of  the  Caledonian  continent  a  mass 
of  ancient  land  (on  the  site  of  Wales  and  the  Irish  sea),  which  may  be 
called  Pro to-Bri tain,  was  formed ;  and  when  the  stresses  which  pro- 
duced the  Earth-folds  known  as  the  Hercynian  system  took  place,  the 
resistance  of  this  block  diverted  their  direction,  and  so  determined 
the  triangular  outline  of  Britain.  These  folds  sheltered  the  coal-basins 
of  Great   Britain   in   their   hollows,  while   the   coal-beds  of  Ireland, 
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protected  from  distorbanoe  by  PrOto-Britain,  remained  exposed,  and 
were  afterwards  removed  by  denudation.  A  later  uplift  raised '  the 
Wealden  fold  and  brought  Britain  into  physical  contact  with  the 
continent,  the  English  plain  of  soft  rocks  being  the  eastern  coastal 
plain  of  the  great  ancient  continent  of  Atlantis,  not  the  western  coastal 
plain  of  Europe. 

The  oceanic  gulf  which  takes  the  place  of  Atlantis  determines  the 
•climate  of  Britain  by  opening  a  way  for  warm  air  and  a  procession  of 
cyclones,  while  the  higher  land  lies  obliquely  to  their  path,  and  ao 
produces  climatic  contrasts  between  the  east  and  west  harmonizing 
with  the  structure. 

Similar  harmonies  are  found  with  regard  to  the  historical  aspects 
of  geography  ;  the  east  side  of  the  British  triangle  is  opposite  the 
Baltic  lands,  whence  the  lighter  people  spread  westwards,  while  the 
south  side  (through  France  and  the  gap  between  the  Alps  and  Pyrenees) 
fiaces  the  Mediterranean  lands,  whence  the  darker  people  spread  north- 
ward. The  radial  advance  of  later  conquerors  from  Kent  is  illustrated 
by  the  terminal  remnants  of  Celtic  speech  on  the  ocean  border.  The 
four  parts  of  the  realm  are  structural  as  well  as  historical  units,  Wales 
representing  Proto-Britain,  while  before  the  industrial  revolution  the 
three  kingdoms  were  essentially  three  lowlands  separated  by  boundary- 
belts  of  upland  or  sea. 

The  English  lowland  consists  of  the  soft,  tilted,  overlapping  strata, 
characteristic  of  a  coastal  plain,  resting  on  a  buried  plain  of  ancient 
rock  containing  coal-basins  which  are  exposed  in  the  north-west.  The 
continental  climatic  system  frequently  overspreads  this  plain,  the  chief 
properties  of  which  are  breadth,  arable  fertility,  and  potentiality  of 
mechanical  power.  Ireland,  on  the  other  hand,  with  its  plain  of  nearly 
undisturbed  strata  lapping  round  ancient  bosses  of  upland,  has  no  coal, 
a  less  complex  soil,  and  an  oceanic  climate ;  its  surface  is  consequently 
generally  meadow  or  bog.  The  Soottish  plain  is  the  smallest,  but  has 
a  store  of  coal,  and  on  the  lee  side  rewards  cultivation. 

*'  The  sites  of  the  three  capitals  strikingly  exhibit  the  effect  of  these 
contrasts.  London,  in  the  continental  angle,  but  not  far  removed  from 
the  midst  of  the  English  lowland,  is  a  focus  of  many  ways  radiating 
freely  over  the  plain.  The  most  important  is  that  which  enters 
through  Kent,  and  leaves  through  the  Cheshire  gap. 

"Dublin,  op2)osite  to  Cheshire,  is  in  the  broad  coastal  entry  of 
Meath,  whence  roads  diverge  northward,  westward,  and  southward 
through  gaps  among  the  engirding  uplands. 

**  Edinburgh  is  in  the  defile  between  the  Pentlands  and  the  coast, 
at  the  head  of  the  sill-entry  to  the  enwalled  rift- valley. 

"  Finally,  a  vast  imperial  nodality  has  been  accumulated  in  London 
during  the  centuries  characterized  by  oceanic  mobility.'* 

It  is  plain  that  a  book  which  seeks  to  trace  the  effects  of  the  early 
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geological  movemeutB  of  the  Earth's  crust  io  the  latest  agglomentiooa 
of  humati  [lopalation  on  its  enrfoce  is  Dot  oae  for  careless  reading. 
The  attempt  to  give  expreaaioii  to  the  ideal  is  splendid  id  itself,  and  we 
feel  that  it  ought  to  be  succesefuL  But  we  feel,  also,  that  it  is  an  esBajr 
boldly  trying  to  picture  what  inuy  have  ooouired  rather  than  a  trealiaa 
solidly  proviufi  what  has  taken  place.  It  depends  for  the  auoceas 
of  its  main  contention  on  the  accuracy  of  the  hj-potbesee  of  Sueaa  and 
Davis,  hypotheses  which  are  not  yet  fully  accepted  by  all  goologista. 
Theoe  would  be  legitimate  matters  for  criticism  if  we  viewed  the  work 
as  an  induction  frura  facts  ;  looking  on  it  as  a  deduction  from  theories, 
they  do  not  concern  ns  at  the  moment.  If  it  is  not  a  logical  chain  riveted 
with  demonstrated  facts,  it  is  at  least  a  garland  skilfally  arranged  and 
bound  together  with  an  attractive  thread  of  probability.  It  gives  freah. 
interest  to  a  well-worn  theme,  and  should  afford  useful  and  atimulating 
study  for  geographical  students. 

Writing  in  a  geographical  journal,  it  is  permissible  to  look  somewhat 
closely  into  the  mode  of  setting  forth  the  argument  of  the  book,  and  we 
wish  first  to  direct  our  attention  to  some  of  the  terms  employed, 
although  we  meet  the  difficulty  of  deciding  whether  these  are  alwaya 
meant  to  be  googmphical  or  sometimes  to  be  only  literary  expressions. 
Writing  in  ihe  Geo-jrapliical  Journal,  we  may  ventnre  to  inquire  why  the 
name  of  the  planet  is  written  with  a  small  initial,  for  in  these  pages  the 
diBreBpectful  instinct  of  the  compositor  is  oheoked,  and  the  Earth  is 
distinguished  from  the  earth.  It  ib  true  that  books  usually,  and  news- 
papers always,  follow  the  habit ;  even  the  paper  which  gives  a  capital 
to  the  article  in  its  own  name— Tfie  Times.  Were  it  only  to  guard 
against  the  ambiguity  in  the  use  of  the  word  carlh  for  soil  and  for  the 
planet,  we  feel  that  the  capital  distinction  should  be  observed.  Anothsr 
point — and  this  is  a  trivial  one — tonchea  on  the  use  of  the  article.  Mr. 
Alaokinder  omits  "  the  "  before  Solway  t'irth  or  Moray  Firth,  giving  a 
sense  of  unfamiliar  abruptness  ;  probably  there  is  something  to  be  said 
in  favour  of  the  curtailment,  yet  if  so,  why  (p.  3H)  ■'  the  Great  Onno'a 
Head  "  ?  It  is  possible  that  we  may  look  with  too  proprietary  an  eye 
on  the  lirths,  but,  setting  aside  the  question  of  title,  the  fundamental 
distinction  between  the  ftords  of  the  west  of  Scotland  and  the  lias  of 
the  west  of  Ireland  is  not  made  plain  on  p.  22.  A  ria  will  not  become 
a  fiord  sink  it  never  bq  deeply,  as  indeed  the  reader  will  find  implicitly 
stated  when  he  comes  to  p.  «2. 

The  word  sill  has  been  used  for  generations,  if  not  for  ages,  to 
denote  geographical  features,  such  as  the  Great  Whin  Sill,  a  prominent 
volcanic  dj'ke,  or  the  ridge  at  the  entrance  to  a  fiord  basin,  where  the 
analogy  to  a  dock-sill  is  very  apt.  But  Mr.  Mackinder  makes  use  of 
sill  in  a  sense  that  is  quite  unusual,  and  we  do  not  see  that  he  anywhere 
defines  the  term,  if,  indeed,  be  uses  it  as  a  definite  term  and  not  merely 
08  a  general  word.    It  is  used  apparently  for  a  terrace,  raised  besob,  or 
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allnvial  flat  on  p.  17,  for  a  belt  of  oomparaiively  flat  land  £noh  as  a 
coastal  plain  in  many  places,  and  it  is  also  applied  to  the  continental 
shelf  or  to  parts  of  that  feature.  A  sill,  be  it  window-sill,  door-sill,  or 
dock-sill,  seems  naturally  to  suggest  a  ridge  or  narrow  elevation  between 
two  areas  at  lower  levels,  and  if  applied  otherwise  should  be  carefully 
defined.  If  the  book  were  to  be  translated  into  German,  the  word 
Sehwelle  (probably  the  original  form  of  sill)  would  naturally  be  used, 
with  very  confusing  results. 

The  word  gap  is  also  used  somewhat  curiously.  As  a  rale,  a  gap  is 
taken  as  implying  an  abrupt  depression  between  high  lands.  On 
p.  285  the  site  of  Edinburgh  is  thus  described  :  *'  Between  the  end  of 
the  Pentlands  and  the  coast  of  the  Firth  there  is  a  gap,  in  the  midst  of 
which  is  the  Castle  rock,  and  around  this,  in  the  gateway  leading  to 
inner  Scotland,  has  grown  up  the  capital  city  of  Edinburgh."  We  have 
already  quoted  a  passage  in  which  this  feature  is  called  a  *'  defile."  In 
either  case  the  words  are  loosely  handled.  Viewed  from  the  firth 
Edinburgh  is  seen  to  stretch  aloug  the  lower  slopes  of  the  Pentlands ; 
from  the  hills  it  seems  to  stand  on  the  plain  at  their  foot.  The  North 
British  railway  certainly  does  traverse  the  centre  of  Edinburgh  in  a 
hollow,  not  a  natural  gap  or  defile,  however,  but  a  lake-bed  artificially 
drained  and  embanked ;  and  the  Castle  rock  owed  its  ancient  vantage  to 
the  fact  that  it  was  the  most  abrupt  eminence  of  moderate  height  in  a 
fairly  extensive  plain,  furrowed  slightly  from  east  to  west,  but,  as  a 
whole,  sloping  gently  northward  to  the  sea. 

One  other  example,  out  of  several,  may  be  referred  to  in  which 
definite  terms  are  stretched  beyond  the  limits  of  their  natural 
elasticity.  On  p.  292  the  author  considers  that  **for  the  purpose  of 
general  description  it  is  convenient  to  extend  "  the  name  of  Strathmore 
to  include  parts  of  two  diflerent  river-basins.  But  the  essence  of  a 
strath  is  that  it  borders  the  track  of  a  single  river-system.  No  doubt 
an  argument  could  be  derived  from  Glenmore,  which  drains  in  opposite 
directions;  but  the  real  continuity  of  the  glen  differs  much  more 
decidedly  in  nature  than  on  the  map  from  the  entire  discontinuity  of  the 
"extended"  strath.  In  the  map  on  p.  131  the  "Strathmore  Belt"  is 
shown  running  through  Loch  Lomond  into  the  Firth  of  Clyde,  ooinoiding 
with  what  is  usually  called  the  line  of  the  Great  Fault.  The  lowland 
valley  of  Scotland  could  be  better  dealt  with  by  treating  it  as  a  plain 
bounded  by  the  highlands  and  the  southern  uplands,  and  broken  by  low 
hills  of  volcanic  rock.  The  real  geographical  significance  of  the  old 
place-names  would  then  require  no  extension  or  modification. 

Our  last  criticism  as  to  terminology  touches  on  an  old  controversy. 
Are  the  names  applied  by  Prof.  Davis  to  types  of  rivers  adapted  for  use 
in  a  book  not  intended  solely  for  the  specialist  ?  Mr.  Mackinder  is  not 
averse  to  the  use  of  technical  names  which  are  sufficiently  unfamiliar 
to  lead  a  careful  reader  to  light  upon  the  defects  of  his  dictionary 
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nitjruBftnci',  nodalily^  poithumous  Hercynian  uplift^  and  sigmoid^  for  example 
<  Wf  that  he  is  not  likely  to  prefer  an  expression  that  is  ambignons 
mimitly  booause  it  is  already  familiar.  To  call  a  TiYer  consequent  because 
iU$  course  is  a  direct  consequence  of  the  original  slope  of  the  land  is 
ffttffdotly  right,  and  to  call  a  river  subsequent  because  it  owes  its  course 
to  «vonts  subsequent  to  those  which  produced  consequent  rivers  is  not 
wrong ;  but  once  the  mind  is  accustomed  to  associate  these  far-reaching 
o/in notations  with  the  words,  it  pauses  in  instinctive  search  for  some 
similar  moaning  before  such  phrases  as  "  the  subsequent  kingdom  of  Scot- 
Uiul  "  (p.  204),  or  '*  consequent  wind-swirl  '*  (p.  161).  Being  free  from 
these  objootions  of  pre-ocoupation,  ohsequent  may  be  hailed  as  a  sort  of 
Mat^potamia  of  river-terms,  though  it  is  not  in  itself  a  beautiful  word. 
It  seems  to  us  that  geographical  terminology  might  take  a  hint  here 
fruiji  the  terminology  of  organic  chemistry,  and  employ  some  suoh 
pratixes  as  ortho-,  meta-,  para-  to  qualify  such  river-courses  as  require 
differential  treatment.  We  suppose  that  it  would  be  hypercritical  to 
oavil  at  the  contraction  of  the  phrase  **an  obsequent  river"  into  the 
orisper  substantive  form  of  "  an  obsequent ; "  but  when  Quch  a  term  is 
UHed  wo  think  it  should  be  defined. 

We  fully  agree  that  the  conception  of  development  in  river-basins 
with  the  capture  and  beheading  of  rivers,  is  a  most  valuable  one  and 
ytity  helpful  to  the  student ;  but  the  whole  group  of  ideas  is  still  very 
unfamiliar  and  difficult.  It  requires  clearer  explanation  than  has  been 
given,  and  we  would  like  to  have  seen  it  handled  with  the  clearness 
and  firm  grasp  evinced,  for  example,  in  the  chapters  on  weather  and 
olimatu. 

We  have  dwelt  at  some  length  on  the  matter  of  terminology,  for  we 
01  insider  it  to  be  the  weakest  point  of  a  remarkably  powerful  book, 
sometimes  obscuring  to  the  reader  a  meaning  which  was  perfectly  clear 
to  the  author.  We  have  no  objection  to  the  introduction  of  new  terms, 
and,  indeed,  consider  that  it  would  be  an  advantage  if  more  were  intro- 
duiiud ;  but  they  should  be  carefully  chosen  to  express  definite  con- 
ouptiuus  without  ambiguity ;  they  should  be  very  carefully  defined,  and 
UHuil  no  less  scrupulously  than  the  terms  of  mathematics  or  of  seaman- 
ship.  The  exactor  handling  of  language  is  a  desideratum  in  all  litera- 
tures and  we  consider  that  to  use  a  word  which  may  suggest  different 
Idous  to  different  minds  is  always  wrong,  when  it  is  possible  to  use  a 
word  or  phrase  that  can  convey  only  the  desired  meaning  to  every  reader. 

Wo  might  call  attention  to  many  instances  in  which  facts  have 
Imtai  overlooked  to  the  detriment  of  some  particular  thesis;  but 
holieving  that  the  facts  which  are  cited  were  intendeil  to  be  illustra- 
tive uud  not  exhaust i%*e,  we  consider  that  the  real  object  of  the  book 
huH  Ihu>u  as  successfullv  carried  out  bv  the  emi>lovment  of  a  selection 
of  Tohitivo  facts  as  it  wvmld  have  been  by  a  summary  of  the  whole. 
The  I'efereuv'es  to  authorities  are  somewhat   scanty.     No  reference  is 
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made  to  '  British  Bainfall,'  the  acknowledged  authority  on  that  depart- 
ment of  our  climate,  nor  to  ScharFs  valuable '  Origin  of  the  British 
Fauna ; '  but  an  adequate  bibliography  would  have  swollen  the  work 
far  beyond  its  very  moderate  limits  of  space. 

The  chapters  on  racial,  historical,  and  economic  geography,  and 
^oee  on  Metropolitan  and  Industrial  England,  we  believe  to  be  by  far 
the  best  treatment  of  those  subjects  that  has  yet  appeared.  Th^ 
account  given  of  the  origin  of  the  existing  counties  is  particularly 
valuable,  for  the  facts  have  never  been  brought  together  before. 

The  book  is  illustrated  by  expressive  orographical  maps  of  England, 
Scotland,  and  Ireland,  a  vegetation  map,  and  a  generalized  geological 
map  on  a  small  scale,  all  specimens  of  Bartholomew's  best  work  in  clear 
draughtsmanship  and  delicate  colour-printing.  The  text  is  plentifully 
illustrated  by  sketch  and  diagram-maps,  in  most  cases  very  skilfally 
treated.  One  device  which  produces  a  happy  result  is  to  disregard 
the  conventional  orientation,  and  to  place  the  portion  of  country  dealt 
with  upon  the  page  so  as  to  bring  its  most  prominent  features  parallel 
with  the  edges  of  the  paper  without  reference  to  direction;  the  only 
possible  objection  would  be  obviated  if  an  arrow  showing  the  direction 
of  the  meridian  were  introduced  unobtrusively. 

If  the  authors  of  the  remaining  works  in  the  series  succeed  in  follow- 
ing the  lead  of  tbeir  editor,  the  literature  of  geography  will  be  enriched 
by  a  wealth  of  organized  learning  worthy  of  the  dawn  oi^the  twentieth 
century. 

AFRICA. 

Rhodesia  and  the  Ophib  Puoblkm.* 

In  our  recent  notice  cf  Prof.  Keane'd  *  Gold  of  Ophir '  t  (March,  p.  361),  it  was 
pointed  out  that  the  main  questions  associated  with  this  secular  problem  were 
twofold:  'Mhe  original  source  of  the  gold  of  Ophir,  and  the  locality  of  Ophir 


•  •  The  A-ncient  Buina  of  Rhodesia.'  By  B.  N.  Hall  and  W.  G.  Neal,  with  over 
70  Illustrations,  Maps,  and  Plans.    London  :  Methuen.     1902. 

t  The  review  of  this  book,  which  appeared  in  the  March  number  of  the  Journal, 
may  possibly,  though  quite  unintentionally,  convey  a  wrong  impression  as  to  the 
original  value  of  Prof.  Keane*s  researches,  and  thus  fail  to  do  justice  to  the  really 
remarkable  character  of  the  work,  and  the  wealth  of  erudition  as  well  as  the  skill  in 
piecing  together  the  various  elements  of  the  question  displayed  by  the  author.  Apart 
from  the  central  idea  of  the  work — that  Ophir  was  the  distributor,  not  the  producer,  of 
the  gold  (the  originality  of  which  was  fully  conceded  in  our  review)— Prof.  Keane  has 
shed  new  and  valuable  light  on  many  interesting  points,  among  which  his  extension  of 
the  Babylonian  zodiac  to  the  proto- Aryans,  as  evidence  of  tho  great  antiquity  of  the 
Zimbabye  monuments,  and  his  elucidation  of  the  Uimyaritio  rock-inscriptions,  deserve 
special  mention.  Even  where  the  fundamental  idea  is  not  absolutely  new,  as  in  the 
case  of  the  early  Semitic  intercourse  with  Madagascar,  the  careful  elaboration  of  the 
evidence  and  the  abundance  of  detail  never  before  brought  forward,  entitle  the  work 
to  rank  as  a  solid  contribution  to  knowledge,  of  permanent  value  to  historical  and 
archaeological  etadcnts. — Ed.  G.  J. 
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itself."  Broadly  speaking,  tliat  bo9k  is  primarily  concerned  with  the  latter 
question,  while  Messrs.  Hall  and  Neal's  handsome  and  richly  illustrated  Tolame 
deals  almost  exclusively  with  the  former.  Between  them  they  thus  cover  the 
whole  ground,  and  general  assent  will  prohahly  he  given  to  the  statement  made 
by  the  author  of  '  Ophir '  to  the  authors  of  *  Rhodesia/  and  quoted  in  their  preface, 
that  '*  the  two  books  should  thus  be  complementary  of  each  other ;  between  us  I 
hope  we  shall  succeed  in  settling  this  question  in  all  its  bearings  once  for  all.** 
On  the  one  essential  point  both  are  indeed  in  full  accord,  concluding  with  almost 
irresistible  force  that  the  golden  Pactolus  which  streamed  into  Tyre  and  Jerusalem 
in  Solomonic  and  even  pre-Solomonic  times,  had  its  sources  in  the  present  Rhodesia, 
or,  taking  it  in  its  widest  sense,  in  the  whole  region  (British  and  Portuguese) 
between  the  Zambesi  and  the  Limpopo. 

The  wealth  of  evidence  brought  forward  by  Messrs.  Hall  and  Neal  in  support 
of  this  conclusion  will  be  received  by  most  readers  as  a  positive  revelation,  and 
will  have  all  the  more  cogency  since  it  is  not  advanced  to  serve  a  purpose,  but 
simply  as  the  result  of  long  and  intelligent  investigation  on  the  spot.  There  is 
no  formal  discussion  of  the  problems  involved ;  speculation  is  especially  eschewed ; 
and  even  the  main  conclusion  itself  is  not  stated  dogmatically,  but  rather  left  to 
be  indirectly  inferred  from  the  va&t  body  of  facts  brought  together  with  rare 
patience  and  industry  in  this  first,  but  by  no  means  final,  compi'ehensive  survey  of 
"  the  ancient  ruins  of  Rhodesia."  At  the  same  time,  judicious  criticism  is  every- 
where apparent.  Indeed,  the  whole  work  of  research  has  been  conducted  in  a 
thoroughly  critical  spirit,  and  the  value  of  the  book  is  greitly  enhanced  by  the 
extremely  careful  and  cautious  way  the  various  groups  of  ruins  are  classed  in 
periods,  types,  and  sequences ;  the  earliest  remains  (Himyaritic  or  South  Arabian) 
being  distinguished  from  the  later  (Phoenician  and  perhaps  post-Mohammedan) 
and  recent  (native  and  Portuguese). 

As  the  readers  of  the  Journal  are  well  aware,  this  region,  since  the  re-discovery 
of  the  '*  Zimbabyes  "  some  three  decades  ago,  had  been  partly  surveyed  by  several 
distinguished  savants  and  trained  archasologists,  notably  Mauch,  Baines,  Bent, 
Swan,  Maund,  Schlichter,  and  White.  Hence  it  might  be  supposed  that  little  was 
left  to  be  done  by  later  investigations.  Bat  so  vast  is  the  field,  where  upwards 
of  five  hundred  ruined  sites  are  scattered  over  a  total  area  of  about  115,000  square 
miles,  that  the  surface  had  scarcely  been  more  than  scratched  when  Messrs.  Neal 
and  Johnson,  armed  by  the  Chartered  Company  with  the  right  of  investigating  the 
ruins  south  of  the  Zambezi,  began  their  systematic  researches  in  May,  1895,  and 
continued  them  with  little  interruption  till  the  close  of  the  century.  Their  fore- 
runners had,  in  fact,  mostly  trodden  the  beaten  path,  confining  themselves  mainly 
to  the  "  Great  Zimbabye  '*  and  surrounding  district.  "  The  total  number  of 
distinct  and  separate  ruins  described  in  their  books  does  not  nearly  exceed  fifty, 
while  many  of  these  are  ruins  of  minor  importance,  and  belong  to  the  later 
Zimbabye  periods."  From  this  some  idea  may  be  formed  of  the  vast  amount 
of  work  accomplished  by  our  authors,  who  have  personally  explored  and  given 
summary  descriptions  of  no  less  than  two  hundred  ruined  sites — temples,  citadels, 
ramparts,  gold-workings,  forts,  slave-pits — mostly  of  the  early  periods,  scattered 
over  nearly  the  whole  region.  They  have  further  conferred  an  inestimable  service 
on  students  by  their  careful  planning  of  the  sites  themselves,  as  clearly  shown  on 
the  excellent  large-scale  map  accompanying  the  volume. 

The  subject  is  far  too  vast  to  attempt  any  detailed  account  of  the  monuments 
and  their  contents.  It  must  suffice  to  say  that  the  general  impression  conveyed 
is  astounding,  and  the  astonishment  is  intensified  when  we  read  that  even  now 
an  immense  amount  of  work  reoaains  still  to  be  accomplished.    This  is  continually 
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iDsisted  upoD  and  conyinciDgly  proved  by  the  writer?,  as  when  they  tell  lu  that 
the  Khami  ruins,  nearly  as  important  aa  the  Great  Zimhabye  itself, ''  are  practically 
unexplored.  The  temple  Is  still  buried  under  the  present  floors.  The  original 
floors  are  not  opened  out,  nor  are  the  floors  on  which  the  gold-smelting  furnaces 
will  in  all  probability  be  found **  (p.  225).  And  again:  "Not  a  single  ruin 
notwithstanding  months  of  continuous  work,  can  be  said  to  have  been  exhaustively 
examined,  while  many  ruins  are  altogether  unexplored,  and  others  are  constantly 
being  discovered  "  (xii.). 

If,  after  a  careful  study  of  *  Rhodesia  ^  and  '  Ophir,'  any  lingering  doubts  should 
remain  regarding  the  Himyaritic  origin  of  the  South  African  ruins,  they  will 
probably  be  dispelled  by  a  consideration  of  the  character  and  prodigious  derelop- 
ment  of  the  ancient  terrace-works  on  the  slopes  of  the  Mount  Fura  and  Inyanga 
uplands  in  North  Mashonaland.  Nothing  comparable  to  this  arduous  agricultural 
Hystem  is  elsewhere  found,  except  in  the  Peru  of  the  Incas,  which  is  beside  the 
question,  and  in  the  Sabtean  and  Minasan  hiihlands  of  Arabia  Felix  (Yemen),  where 
the  corresponding  works,  although  the  parallelism  has  hitherto  passed  unnoticed, 
are  not  merely  analogous,  but  absolutely  identical,  both  in  their  general  aspect  and 
enormous  extent.  So  true  is  this  that  the  descriptions  given  by  independent 
observers  of  the  terraced  slopes  in  both  regions  might  almo&t  change  places,  as 
may  be  seen  by  comparing  the  two  subjoined  accounts  : — 


Terraced  Slopes 
(^Yemen), 

"Id  one  district  the  whole  mountain- 
ride,  for  a  height  of  6000  feet,  was 
terraced  from  top  to  bottom.  Every- 
where, above,  below,  and  all  around, 
endless  flights  of  terraced  walls  meet 
the  eye.  One  can  hardly  realize  the 
enormous  amount  of  labour,  toil,  and 
perseverance  which  these  represent. 
The  terraced  walls  are  usually  from 
4  to  5  feet  in  height,  but  towards  the 
top  of  the  mountain  they  are  sometimes 
as  much  as  15  or  18  feet.  They  are 
built  entirely  of  rough  stone  laid  with- 
out moitar.  I  reckoned  on  an  average 
that  each  wall  retains  a  terrace  not 
more  than  twice  its  own  height  in 
width,  and  I  do  not  think  I  saw  a 
single  breach  in  one  of  them  un- 
repaired" (General  E.  T.  Haig,  Fro- 
ceedings  Geographical  Society,  1887, 
p.  482). 


No.  lY.— April,  1902.] 


Temiced  Slopes 
(Inyanga). 

**  The  extent  of  these  ancient  terraces 
is  simply  astonishing,  and  there  is  every 
evidence  of  the  past  existence  of  hun- 
dreds of  thousands  of  inhabitants.  It 
would  be  quite  impossible  to  convey 
any  adequate  idea  of  the  immensity  of 
labour  implied  in  the  enormous  number 
of  these  ancient  terraces.  I  saw  at 
least  150  square  miles  composed  of 
kopjes  from  100  to  400  feet  in  heiglt 
literally  strewn  with  the  ruins.  A  con- 
templation of  the  enormous  tonnage  of 
8 tones  and  earth  rudely  built  into  these 
terraces  really  left  me  amazed.  Gt)od- 
ness  only  knows  how  many  thousands 
of  these  terraces  I  did  not  see.  It 
appears  to  be  abundantly  clear  that  the 
terraces  were  for  the  purpose  of  culti- 
vating com  or  cereals  of  some  sort. 
The  terraces  as  a  rule  rise  up  in  vertical 
lifts  of  about  2  or  3  feet,  and  extend 
backwards  over  a  distance  of  mostly 
about  7  to  12  feet.  The  terraces  are  all 
made  very  flat  and  of  dry  masonry,  not 
of  hewn  stone.  On  many  of  the  kopjes, 
commencing  at  the  base,  there  are,  I 
judge,  one  hundred  terraces  before  you 
get  to  the  top*'  (Telford  likiwards, 
quoted  in  *  Rhodesia,'  p.  353  sq.), 

2l 
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The  late  Dr.  Schlichter  bad  already  poiDted  out  that  the  terraces  were  "  pre- 
Mohammedan."  Consequently  they  fall  into  line  with  the  other  remaiiiB  credited 
beyond  reasonable  doubt  to  the  South  Arabian  Hiroyaritea  and  their  PhoBoicaaii 
cousins,  whose  long  sojourn  in  the  neighbouring  island  of  Madagascar  is  introdooed 
as  a  new  £Eu>tor  in  the  problem  by  the  author  of '  The  Gold  of  Ophir.* 

Although  keeping  as  a  rule  closely  to  their  text,  the  authors  of  'Bhodesia* 
have  occasionally  permitted  themselved  a  short  excursion  into  other  fields,  which 
might  perhape  be  omitted  with  advantage  in  future  editions,  or  else  subjected  to 
careful  revision.  Thus  the  "  Moguedchou  kingdom  north  of  Sofala  '*  idioald  be 
Magdoxo,  Somaliland ;  the  first  home  of  the  Sabseo- Arabians  was  not  in  "  Caald»a»'* 
but  unquestionably  in  Arabia  Felix ;  Marseilles  (Massilia)  was  not  a  '*  Phosalolaii,*' 
but  a  Greek  colony;  **Daratj'^  and  "D urate"  should  be  Duarie  (Barbosa); 
Ptolemy  (the  geographer)  did  not  write  ^' about  200  b.c,"  but  in  the  second 
-century  of  the  new  era ;  Zsnophon  is,  of  course,  a  misprint  for  Xenophon;  but  the 
suggested  association  of  the  Sabseau  goddess  Almaqimh  with  "the  name  of 
Namaqualand,"  and  one  or  two  other  strange  etymologies,  should  be  carefully 
eliminated. 

GENERAL. 

Beazley's  *  Dawn  of  Modern  Geography.'  * 

The  first  instalment  of  this  fascinating  work  dealt  with  what  Mr.  Beazley 
^describes  as  the  "  Dark  Age "  of  geography.  He  now  passes  on  to  the  Central 
Middle  Ages.  Down  to  the  close  of  the  ninth  century  Europe  had  scarcely  a 
glimpse  of  that  marvellous  "  Dawn  "  which  was  destined.to  illuminate  the  globe, 
although  the  discoveries  and  conquests  of  the  Northmen  had  already  b^un,  and 
these  intrepid  seamen  were  not  only  infesting  the  coasts  of  Western  Europe,  but . 
had  settled  in  Ireland,  discovered  the  Hebrides,  the  Shetlands,  the  Orkneys, 
reached  the  great  island  of  Iceland,  and  made  their  way  to  Greenland  in  the  west, 
where  they  were,  in  fact,  on  American  soil,  and  to  the  neighbourhood  of  Arch- 
angel in  the  east.  Already  they  had  overstepped  the  limits  of  the  world  known 
to  Ptolemy.  Tet  these  voyages  produced  no  change  in  current  geographical  ideas ; 
and  even  that  meet  extraordinary  episode  in  the  maritime  history  of  the  middle 
ages — the  Norse  discovery  of  the  American  continent  and  the  exploration  of  its 
coasts  as  far  south  as  New  England— passed  without  leaving  more  than  the 
faintest  of  traces  on  the  European  mind.  One  more  island  had  been  added  to  the 
map  of  the  northern  ocean,  and  that  was  all.  The  impulses  which  produced 
the  geographical  revolution  arose  in  another  quarter,  and  moved  in  the  opposite 
direction.  Western  Europe  directed  its  attention  with  ever-inctBasing '  interest 
and  persistence  to  the  East,  and  multiplied  its  relations  with  Asia  through  many 
•channels.  Most  of  the  precent  volume  is  occupied  in  tracing  the  progress  of  this 
growing  intercommunication  under  the  several  forms  of  Pilgrim  Travel,  Jewish 
Travel,  Diplomatic  and  Missionary  Travel,  and  Commercial  Travel. 

Pilgrim  travel,  considered  as  a  means  of  promoting  geographical  knowledge,  had 
comparatively  little  importance  until  the  capture  of  Palestine  by  the  crnsaderi*. 
It  is  true  that  a  change  appears  with  the  turn  of  the  century  after  a.d.  1000, 
when  pilgrims  began  to  be  much  more  numerous,  and  the  threatened  interruption 
of  the  means  of  access  to  the  holy  places  served  as  a  pretext  for  the  ferment  which 


*  *  The  Dawn  of  Modern  Geog^phy/  Part  ii.  A  History  of  Exploration  and 
'Geographical  Science  from  the  Close  of  the  Ninth  to  the  Middle  of  the  Thirteenth 
Century.  By  i\  Baymond  Beazley,  m.a.,  f.r.o.s.,  Follow  of  Merton  College,  Oxford. 
London  :  John  Murray.    1901. 
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culminated  in  the  first  crusade.  But  the  great  influx  of  pilgrims  began  with  the 
establishment  of  the  FraDkish  kingdom  of  Jerusalem.  Among  these  Saewulf  of 
Worcester,  Abbot  Daniel  of  Kiev,  Adelard  of  Bath«  and  the  Korse  King  Sigurd 
are  noteworthy,  although  the  pilgrim,  as  such,  contributed  little  or  nothing  to  the 
actual  stock  of  geographical  information,  and  the  conquest  of  the  holy  places  was 
chiefly  important  as  afifording  a  stepping-stone  in  the  direction  of  the  remoter 
East.  Jewish  travel  in  the  East  assumed  a  wider  scope,  both  in  the  ground 
actually  covered  and  in  the  objects  pursued  by  it.  The  interest  of  the  Jew 
extended  far  beyond  the  Holy  Land.  It  embraced  Syria,  Mesopotamia,  and  the 
tombs  of  Ezekiel  and  Daniel,  the  prophets  of  the  Captivity  who  were  still  honoured 
by  the  Moslems ;  it  impelled  him  to  seek  out  and  maintain  communication  for 
commercial  purposes  with  those  of  his  race  who  were  settled  in  Persia.  The 
Jewish  merchant,  Benjamin  of  Tudela,  reached  the  head  of  the  Persian  gulf,  and 
his  well-known  narrative  familiarized  Europe  with  the  sea-route  to  Ceylon  and 
China.  He  wds  followed  by  Petachia  of  Ratisbon  and  others  of  less  note,  whose 
journeys  Mr.  Beazley  passes  over  lightly,  and  proceeds  to  discuss  the  more  im- 
portant travels  of  the  missionaries  and  diplomatists  who,  in  the  thirteenth  century, 
penetrated  Central  Asia  with  the  view  of  conciliating  the  Mongol  hordes  who 
threatened  Europe.  Two  of  these,  Carpini,  who  went  as  the  Pope's  legate,  and 
Bubruquis,  an  emissary  of  King  Louis  IX.  of  France,  have  left  accounts  of  their 
adventures  whicb  rank  among  the  most  important  documents  of  geographical 
history.  Bubruquis,  starting  ei<:;ht  years  later  than  Carpini,  travelled  by  way  of 
the  Black  sea,  crossed  the  Volga  and  the  Ural  mountains,  reached  the  Great 
Khan's  court,  and  brought  back  an  immeose  store  of  information  about  the 
geography  ot  Central  Asia  and  China,  and  the  customs,  languages,  and  religions 
of  their  inhabitants.  The  report  had  gone  forth  in  Europe  that  the  Tartars  were 
little  attached  to  their  primitive  idolatry,  and  not  favourably  disposed  towards 
Buddhism  and  Mohammedanism.  Rubruquis  found  Nestorians  and  Armenians 
banging  about  the  Khan's  court,  promising  him  the  dominion  of  the  world  if  he 
embraced  Christianity.  The  impression  they  had  produced  was  a  bad  one,  and 
Bubruquis  was  unable  to  improve  it.  He  brought  back  to  Louis,  whom  the  Great 
Khan  regarded  as  a  prospective  vassal  anxious  to  secure  his  favour,  a  rambling 
letter,  breathing  nothing  but  a  haughty  and  fanatical  sense  of  his  own  power,  and 
of  the  superiority  of  the  Tartars  to  all  other  races  on  the  globe.  The  mission  was 
a  failure,  but  Rubruquis  had  done  something  to  bridge  the  gulf  between  the  West 
and  the  far  East,  and  to  prepare  the  way  for  travellers  like  Marco  Polo,  whose 
descriptions,  at  a  later  date,  made  Tartary,  China,  and  the  Eastern  islands  almost 
as  familiar  to  Europeans  as  Europe  itself. 

The  chapter  on  Commercial  Travel  deals  with  the  mercantile  enterprise 
carried  on  with  the  East  by  Constantinople  and  the  great  maritime  republics  of 
Italy,  especially  during  the  crusading  period.  So  long  as  they  lasted,  the 
Christian  states,  established  by  the  crusaders  in  the  Levant,  formed  new  bases  for 
Western  trade,  while  they  seriously  impeded  Moslem  intercourse  between  East  ani 
West.  The  kingdom  of  Jerusalem  commanded  the  land  routes  connecting  Egypt 
and  Africa  with  Western  Asia.  With  Petra  in  the  desert,  and  Elath  on  the  Bed 
Sea,  in  Christian  hands,  the  produce  of  India  and  the  far  East  found  its  way  easily 
to  the  European  merchant,  while  the  markets  of  Aleppo  and  Damascus,  Mosul  and 
Bagdad,  were  rendered  more  accessible.  Even  after  the  principalities  of  Jerusalem, 
Antioch,  Edessa,  and  Tripoli  had  fallen  into  decay,  European  enterprise  was 
actively  pushing  its  way  farther  and  farther  into  Asiatic  lands.  But  with  their 
complete  extinction,  says  Mr.  Beazley,  '*  the  old  difficulty  of  a  hostile  and  almost 
impenetrable  Islam  once  more  confronted  the  European  nations  aloog  the  coast- 
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lino  of  Byrit.**  If  not  a  direct  ctiire,  thi«  state  of  thiags  at  least  iodirectlj  con- 
tributed to  the  shifting  of  maritime  enterprise  to  the  other  end  of  the  Mediterranean, 
and  U>  fohemee  for  reaching  India  and  the  farther  £«8t  by  sailing  out  through  the 
Mtrait  of  Gibraltar.  Mr.  Beazley's  concluding  chapter  deals  with  geographical 
theory  and  description  during  the  central  middle  age.  Foremost  among  the 
geographers  of  the  time  stands  the  emperor  Constaotine  Porphyrogennetoe,  whose 
treatise  *  On  the  Public  Administration  of  the  Empire  '  not  only  minutely  describes 
the  empire  itself  with  its  vassal  states,  but  abounds  in  information  about  the 
barbarian  regions  to  the  north  and  east.  After  devoting  nearly  fifty  pages  to  an 
analysis  of  this  extremely  interesting  document,  Mr.  Beazley  passes  on  to  Adam  of 
Bremen,  the  first  pioneer  in  the  long  series  of  German  geographers,  and  concludes 
his  volume  with  an  examination  of  the  extant  maps  of  the  period,  the  oldest  of 
which,  the '  Anglo-Saxon '  Map  of  the  World,  drawn  by  an  Irish  monk,  and  now  in 
the  British  Museum,  he  attributes  to  the  time  of  Archbishop  Sigeric  of  Canterbury 
(01)2 -994).  The  photographic  facsimiles  of  this,  and  of  the  sixteen  other  con- 
temiK>rary  maps,  including  four  maps  by  Matthew  Paris — the  'England,'  the 
'World  Map/  the  'Itinerary,'  and  the  'Palestine' — will  furnish  an  abundant 

feast  to  the  numerous  amateurs  of  historical  cartography. 

E.  J.  Patne. 

Prop.  Uatzei/s  0>mparative  Geography.* 

The  scope  and  bearing  of  Pi  of.  RatzePs  new  book  canoot  be  fully  understood 
from  the  first  volume.  In  the  preface  he  refers  to  it  as  a  "Comparative  Geo- 
graphy **in  Bitter's  sense  of  the  term,  dealing,  that  is  to  say,  with  the  interrelations 
of  the  phenomena  of  the  Earth,  and  therefore  looking  at  the  general  rather  than 
the  spt^ial  aspect  of  geography.  The  work  is  not  a  student's  text-book  like 
Wagner's  *  Lehrbuch  * ;  it  partakes  rather  of  the  character  of  Reclus'  '  La  Terre,* 
being  written  apimrently  for  the  intelligent  general  reader  sufficiently  intereeted  in 
the  subject  to  attack  a  oonsiderablc  mass  of  printed  matter,  but  not  requiring  the 
aid  of  drcH^uent  rvferrnces  to  authorities.  In  fact,  at  the  first  inspection, '  Die  Brde 
und  lias  l^eben  *  shows  a  freedom  from  footnotes  that  would  be  surprising  did  the 
(vefiice  not  iw»mise  a  list  of  works  consulted  in  the  second  volume. 

The  porthHi  of  the  work  now  before  us  gives  a  brief  but  luminous  summary  cl 
the  hUtiMj  «>f  gecf  laphy.  turning  over  the  familiar  facts  with  the  ease  and  fr«ah- 
IM«M  thai  only  a  ape^ialisl  leading  up  to  his  special  study  can  command.  Then 
(v41ows  an  aci»>nni  of  the  Earth  as  a  planet  and  as  a  physical  body,  succeeded  by 
clM^^ers  on  vokanic  phenooiena,  the  movements  of  the  Earth's  crust,  and  the 
v'iri^n  of  woantainsw  The  remaining  two-thirds  of  the  volame  are  devoted  to  what 
we  may  oall  physkju  gec^graphy  in  the  particular  meaning  of  the  word. 

Land  ami  winter*  islands  coast-lines,  geological  prxeeges  and  lacd-lbnns  are 
IwM^Wd  with  an  aKwoc^  of  technicality  and  a  liteiarr  grace  that  we  do  noC  always 
littd  xa  Gertaaa  ^^rrmphic*!  works  but  thef«  i$  no  want  of  precisioii  as  to  fecta. 
In  «&:;«Kict$  the  rarxxu^  fearuTH^  itlmiK^e  i$  macle  in  miny  cafes  to  tlMir 
iftAwctoe  v>e  husMn  tD0VYr2<&:$^  an^l  ;h«  hcviader  human  intecv^sts  mhicii  mute  all 
latviVct^al  s:\^5Ve«  st^^  aol  f<^r^>(:ec.  Thi$  a^jvcs  of  :be  subvct  will  be  developed 
Mi.Mv  faTJy  ir.  tie  j^cvci  xvlira*^*  my-.cii  will  ceai  w:;k  :re  ooeas^  azid  tbe  aimo- 
syW^  ari  o«*=:.:&ate  ;s  Pivc.  IU's*r>  *wvial  s.tere  ,f  l.::V  ari  Maa. 

TW  ir.<3M7atx-c.$  »?*  ve-rj-  ^ur:iea>;::^  a:.^:  »I:n,^  all  jtrlk-r^rTv  ^w:^  the  dear 
slM«^V«M^^ *» **II »» lie  rc:,>JAi:rar^*.    A  «rf«  .*:  .v^cj^-^fc  rU;es -»  att  annccire 
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feature,  and  so  is  the  simple  but  beautiful  design  of  the  binding.  We  trust  that 
the  second  volume  will  be  provided  with  a  full  index,  and  we  venture  to  hint  that 
the  list  of  works  consulted  might  be  more  carefully  considered  from  the  points  of 
view  of  selection  and  arrangement  than  that  given  on  p.  66. 

H.  B.  M. 

THE  MONTHLY  RECORD. 

EVBOP& 

Ingleborough.  —  Few  maps  of  the  Ordnaoce  Survey  show  more  interesting 
features  than  Nos.  50  and  60  of  the  Hawes  and  Settle  districts.  Prof.  Hughes  of 
CSambridge  has  a  valuable  account  of  the  physical  geography  of  the  Ingleborough 
neighbourhood  in  the  Pt-ocetdings  of  the  Yorkshire  Geological  and  Polytechnical 
Society  (vol.  xiv.  pp.  125-150).  He  says  that  he  knows  of  no  district  in  which 
the  ordinary  and  exceptional  operations  of  denudation  can  be  better  studied.  It 
illustrates  remarkably  the  efifects  of  "  the  condensation  of  the  moisture  of  the 
winds  on  the  cold  rocks  working  where  no  rain  can  reach ;  the  action  of  water 
more  or  less  charged  with  acids  on  the  limestones ;  the  fantastic  forms  which  are 
thus  produced  ;  the  efifect  of  this  action  on  a  larger  scale  in  the  formation  of  pot- 
holes and  of  underground  channels  and  of  vallejs  by  the  falling  in  of  caves ;  the 
breaking-up  of  great  masses  of  jointed  rock  under  the  influence  of  frost  and  the 
masses  that  in  the  thaw  are  carried  over  the  frozen  snow  that  fills  the  place  where 
the  talus  should  rest,  and  form  crescentic  masses  lying  some  way  in  front  of  the 
diff;  the  cutting  back  of  gorges  by  the  removal  of  block  after  block,  first  detached 
by  complex  denudation,  then  lifted  out  of  their  bed  by  the  hydrostatic  paradox 
and  hurled  over  the  edges  of  the  cliff." 

The  Cheddar  Gorge. — In  the  February  number  of  the  Qeological  Magazine^ 
Dr.  C.  Callaway  calls  attention  to  the  zigzag  course  of  the  Cheddar  gorge  as 
almost  certainly  due  to  the  jointing  of  the  carboniferous  limestone  through  ik  hich 
the  river  tbeie  flows.  This  is  traversed  by  two  systems  of  joints,  apparently 
nearly  vertical,  and  intersecting  approximately  at  a  right  angle,  the  stone  readily 
breaking  away,  when  quarried,  in  cubical  blocks.  That  the  course  of  the  gorge 
is  due  to  these  joints  is  supported  by  the  fact  that  the  marked  zigzags  cease  at  the 
end  of  the  gorge,  just  where  the  limestone  gives  place  to  the  Trias,  in  spite  of  the 
more  gradual  fall  in  the  river-bed  during  its  passage  across  the  latter  formation. 
Dr.  Callaway  shows  that  the  explanation  will  hold  equally  well  whether  the  gorge 
is  supposed  to  have  been  cut  by  a  stream  flowing  above  ground  or  below  the 
surface,  though  he  inclines  to  the  latter  view  of  its  mode  of  origin. 

Rainfall  Maps  of  Brandenburg  and  Pomerania.— The  most  recent 

addition  to  Prof.  Hell  man's  series  of  rainfall  maps  of  northern  Germany,  which 
makes  a  gradual  progress  westward  from  the  extreme  east,  includes  the  provinces 
of  Brandenburg  and  I'omerania.  The  map  shows  the  average  rainfall  for  the  ten 
years  1891  to  1900,  a  period  which  comparison  with  the  long-period  average  of  a 
few  stations  within  the  area  shows  to  approximate  very  closely  to  the  mean. 
Speaking  generally,  the  greatest  amount  of  rainfall  is  recorded  on  the  eastern, 
southern,  and  western  boundaries  of  the  district  represented,  while  the  smallest 
occurs  near  the  middle,  in  the  valley  of  the  Oder.  The  short  paper  which 
accompanies  the  map  deals  chiefly  with  the  variations  of  yearly  amounts  from  the 
mean,  and  with  the  frequency  of  occurrence  of  heavy  falls  of  rain.  It  appears  that 
the  average  rate  of  fall  per  minute  is  twice  as  great  for  showers  lasting  under  an 
hour,  and  four  times  as  great  for  showers  lasting  less  than  a  quarter  of  an  hour, 
than  for  steady  rain  lasting  over  three  hours.     The  map  is  ba?ed  on  the  records 
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of  oDe  huDdred  and  eighty  stations,  employing  gauges  of  200  square  centimetres' 
»rea,  placed  one  metre  above  the  ground. 

The  Limits  of  the  Viiibility  of  Land  in  the  Mediterranean.— It  h&s 

lately  been  pointed  out  by  Dr.  L.  Henkel  in  a  short  article  in  Petermanns  MUteilr 
nngen  (1901,  No.  12),  that,  apart  from  the  nautical  charts  which  show  the  limits 
of  yisibility  at  sea  of  the  various  forms  of  warning  lights,  no  attempt  has  yet  been 
made  at  a  cartographical  representation  of  snch  limits  of  visibility  in  the  case  of 
ordinary  landmarks,  in  spite  of  the  acknowledged  iofluence  which  the  presence  or 
absence  of  land-masses  visible  to  a  great  distance  must  have  exercised  on  the  early 
history  of  navigation.  As  a  step  in  this  direction,  he  has  constructed  an  intereatiog 
map  of  the  Mediterranean,  on  which  the  water-areas  from  the  surface  of  which  no 
land  can  be  seen  are  shown  by  a  distinctive  tint.  The  main  factor  in  the  question 
is,  of  course,  the  altitude  of  the  principal  mountains  adjacent  to  the  coast-linee  of 
the  sea  in  question,  and  Dr.  Henkel  begins  by  drawing  up  a  table  of  these.  Where 
information  as  to  the  altitude  of  the  coast-lines  is  wanting  or  imperfec^,  as  in  the 
case  of  Tripoli,  he  ha:)  been  forced  to  depend  upon  rough  estimates.  One  unbroken 
area  out  of  sight  of  land  occupies  the  southern  part  of  the  Eastern  Mediterranean 
from  the  Little  Syrtis  to  beyond  the  delta  of  the  Nile,  while  smaller  areas  occur 
in  the  Sardinian,  Tyrrhenian,  and  Black  seas,  and  even  in  the  Sea  of  Azov. 
Owing  to  the  generally  high  altitude  of  the  South  European  lands,  the  limit  of 
visibility  is  pushed  a  long  way  south  of  their  coast- lines,  and  neither  in  the  ^Egean 
nor  the  Adriatic  is  there  any  point  from  which  some  land  cannot  be  seen.  On  the 
other  hand,  the  limit  runs  much  closer  to  the  African  coast,  especially  in  the 
eastern  half. 


Dr.  Sven  Hedin's  Journey  across  Tibet. — ^Letters  received  in  Sweden 

from  Dr.  Hedin,  including  one  addressed  to  King  Oscar  and  published  in  the 
Stockholm  Daghlad  for  January  81  last,  give  some  further  details  of  the  explorer's 
march  across  Tibet  during  the  latter  hslf  of  1901,  and  his  unsuccessful  attempt  to 
reach  Lhasa  disguised  as  a  Buriat  pilgrim.  It  will  be  remembered  that  Dr.  Hedin 
left  Charklik,  south  of  Lob  Nor,  in  May  of  last  year,  intending  to  cross  Tibet  in 
a  diagonal  direction  to  the  neighbourhood  of  the  sources  of  the  Indus.  His  caravan 
consisted  of  thirty-nine  camels  and  about  an  equal  number  of  horses  and  mules, 
besides  donkeys,  sheep,  etc.  Besides  the  four  Cossacks  of  his  escort,  his  party 
included  a  Mongol  lama  and  twenty-four  others,  mostly  inhabitants  of  the  Lob 
Nor  region.  Crossing  the  Arka  (Akka)  Tag  and  other  high  ranges.  Dr.  Hedin 
arrived  within  fourteen  days*  journey  of  Lhasa,  and  then,  leaving  the  bulk  of  his 
caravan,  which  had  already  dwindled  considerably  in  size,  pushed  on  (July  27) 
with  the  lama  above  mentioned,  and  a  Buriat,  in  the  direction  of  the  sacred  city. 
The  small  party  was  attacked  by  robbers  during  the  first  night,  and  several  of  the 
best  horses  were  stolen,  so  that  it  was  found  necessary  to  keep  a  constant  watch, 
each  of  the  three  members  of  the  party  taking  his  turn  in  succession.  On  the 
eighth  day  Dr.  Hedin  was  stopped  by  Tibetan  horsemen,  and  a  few  days  later 
received  a  visit  from  the  governor  of  the  province,  who  firmly  vetoed  the  attempt 
to  visit  Lhasa,  but  was  in  other  respects  friendly,  causing  the  stolen  horses  to  be 
restored.  Towards  the  end  of  August  the  small  party  regained  the  camp  in  which 
the  caravan  had  been  left,  and  the  march  was  resumed  in  a  direction  somewhat 
west  of  south,  which  brought  the  party  to   Lake  Nakchang-tso.*     A  force  of 


♦  The  north-west  portion  of  Lake  Garing,  or  Gyaring  (Zillingof  Littledale),  in  89**  E., 
is  called  by  Bower  Naksung-Satu.  According  to  Grenard,  the  Tibetan  department 
of  Nagchang  extends  from  about  86°  to  88°  30'  E.,  while  a  district  **  Nakchang  "  is 
placed  by  Mr.  LittUdale  between  85°  and  86°  E. 
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Tibetans  was  again  encountered,  whioh  dogged  the  travellers'  footsteps  in  order  to 
prevent  any  renewed  attempt  in  the  direction  of  Lhasa,  and  only  took  its  departure 
when  the  caravan  was  well  on  its  way  to  Ladak.  As  already  recorded,  this  was 
finally  reached  in  the  middle  of  December  last. 

The  Aral  Sea-^The  interesting  periodicity  of  changes  of  level  in  this  lake, 
which  was  revealed  by  the  last  Aral  expedition  of  L.  S.  Berg,  has  already  been 
mentioned  in  these  pages.  During  the  years  1848-1880  the  level  of  the  lake 
was  undoubtedly  sinking,  and  the  rate  of  desiccation  was  estimated  by  Dorandt, 
in  1875,  at  nearly  3  inches  each  year.  However,  it  appears  from  L.  S.  Berg's 
explorations  that  since  1880  the  level  of  the  lake  has  been  rising,  the  total  rise 
being  about  7  feet  (2*05  metres)  for  the  last  ten  years.  A  similar  rise  of  level 
has  been  noticed,  for  the  last  twenty  years,  in  Lakes  Tenis  and  Kurgaljin,  situated 
530  miles  north-east  of  Lake  And,  and  in  Lakes  Denghiz,  Teke,  and  Kysyl, 
270  miles  north-east  of  Aral,  since  1894-95.  In  an  article  published  in  PetermanriB 
Mitteilungen,  to  which  reference  was  made  in  the  Journal  for  November  last 
(p.  531),  Prof.  Woeikoff  showed  that  the  above  changes  of  level  are  very  well 
explained  by  the  variations  in  the  annual  quantity  of  precipitation,  such  as 
appear  from  meteorological  observations  made  at  Barnaul,  in  West  Siberia,  where 
we  have  the  longest  series  of  pluviometric  observatioDs  in  Asia,  for  the  last  sixty- 
two  years.    WoeikoflTs  averages  run  as  follows : — 

MillimetrM.        Incbet.                                                   Millimetre?.  Inches. 

1838-42           332     ...      1604       1873-77  280     ...  1102 

1843-47           275      ...      10-83      1878-82  380     ...  1496 

1883-87  441      ...  17-86 

1888-92  489     ...  1925 

1893-97  451      ...  1776 


1848-52  254  ...  1000 

1853-57  213  ...  839 

1858-62  165  ...  650 

1863-67  138  ...  543 

1868-72  223  ...  878 


1898-99  484      ...      1905 


It  appears  from  these  figures  that  the  fluctuations  in  the  precipitation  are  very 
considerable,  and  that  the  maximum  quinquennial  average  is  nearly  two  and  a 
half  times  greater  than  the  corresponding  minimum.  There  is  also  a  marked 
periodicity,  the  length  of  the  period  being  probably  about  fifty-five  years.  We 
now  learn  from  a  communication  made  by  General  Gkdeonoff  to  the  Turkestan 
Oeographical  Society  at  Tashkend  in  December  last,  that  the  same  periodicity  in 
the  precipitation  is  apparent  in  the  observations  made  at  Tashkend  since  1872,  as 
may  be  seen  from  the  following  figures : — 


MiUimeires. 

Incbet. 

Milllm«tre8. 

Inches. 

1872      ... 

•  •  • 

...      Xv4       ... 

7-64 

1888-92 

. .          ...     OOl       ... 

14*21 

1874-77 

•  •• 

...      a4Z       ... 

9-55 

1893-97 

. .             ...       OO-A         ... 

1500 

1878-82 

•  •  • 

...      04  <•        ... 

13*46 

1896-900 

...       vO  9         ... 

1531 

1883-87 

•  •  • 

...       «KuO         .  • . 

12-79 

The  oscillations  are  thus  analogous  to  those  noticed  at  Barnaul.  It  must  also  be 
remarked  that  the  oscillations  in  the  levels  of  the  lakes  seem  to  be  fifteen  years 
behind  the  oscillations  in  the  precipitation.  The  communication  made  to  the 
same  society  by  L.  S.  Berg  about  his  work  in  1901,  on  board  the  yacht  Orion,  was 
most  interesting.  The  fact  that  he  found  the  geodetic  mark  made  by  Tillo  in 
1874,  and  that  this  mark  was  now  1*21  metre  lower  than  it  was  then  above  the 
level  of  the  lake,  has  already  been  mentioned  in  these  pages.  Berg's  observations 
un  the  changes  of  temperature  and  salinity  will,  we  hope,  be  continued.  The 
specimens  of  the  plankton  which  he  collected  have  been  studied  by  Prof.  Zernofif, 
who  has  found  among  them  quite  a  number  of  8i)ecies  which  have  lately  been 


&04 
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found  bj  Sara  ta  chamcteriatic  o[  the  Caspian  fauna.  Such  &r«  the  GUdooeiK: 
CtTcopagit  tenera,  Evadnt  prodncia,  E.  anonyx,  E.  camptonyx,  and  tba  Crustacean 
Diaptomaa  taUnut.  Drealgiog  haii,  as  in  previoiiB  yeara,  braoght  up  onlj  (be 
folloving  well-kDOwn  forme:  <'ar(I(umei/u&,  twoapecieaof  Oreyu«na,^(faCfian(rea, 


ARAL    SEA. 

HydrographJoal  data  from  the  surveys  by  Berg  and  Molchanoff 

1900. 


HidrdHa  fliignalii,  Iu>.  s:vcitv  <'f  Gamftarut,  *Dt\  larrfc  of  Iv^th  <''AiPMiofi()u  Hh) 
an  Ol'gi.'chtflw  worm.  Iat^v  oi>lloc;iv>ns  I'fj'UDt*,  »i  also  of  ^i«?dmens of  t*rmil«, 
iwo  im-  i^j<.v;o»  of  )iL.ird$  and  »nak(4,  and  so  ..'n,  wvre  rafcie.  and  the  («dety  haa 
decided  to  OL>r.linu<-  ihr  iiploratitn  liuring  the  ivaiiui;  fumicer  as velL    The rasulu 
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of  the  hydrological  observations  of  Berg^s  expedition,  as  also  of  MolchanofTs  survey 
of  1900  at  the  mouth  of  the  Syr,  are  embodied  in  the  acoompanying  map,  which  is  a 
reduced  copy  of  the  map  published  at  Tashkend,  on  the  scale  of  17  miles  to  the  inch. 

AFRICA. 

The  Upper  KaeaL — The  accompanying  sketch-map  (see  next  page)  is  based 
on  a  route-survey  with  prismatic  compass  carried  out  in  1898  by  Mr.  F.  Schlndler, 
one  of  the  missionaries  who  have  been  at  work  for  the  last  fifteen  years  in  the 
interior  of  West  Central  Africa.    It  adds  somewhat  to  our  knowledge  of  the  upper 
course  of  the  Kasai,  which  has  generally  been  crossed  at  right  angles  by  travellerH 
in  this  region,  aod  has  rarely  been  followed  for  any  long  distance  from  south  to 
north.    It  will  be  seen  that  the  course  of  the  river  in  this  section  differs  consider- 
ably from  that  shown  on  existing  maps,  especially  in  the  two  sharp  elbows,  with  a 
west-to-east  stretch  between  them,  which  occur  in  about  10°  S.     Mr.  Scbindler's 
journey,  which  was  undertaken  mainly  with  a  view  to  testing  the  navigability  of  tht? 
Kasai  in  this  section,  ^  as  made  in  the  rainy  season,  and  the  difficulties  of  the  maroli 
were  much  increased  on  this  account,  various  parts  of  the  country  being  Hooded  at 
the  time ;  much  difficulty  was  also  experienced  in  obtaining  porters.  From  Eavungu 
or  Nakandundu  (Nana  Eundundu  of  Amot  and  others)  the  route  lay  west  to  tbf 
village  Eatombola,  the  successor  of  the  Eatema  visited  by  Livingstone  and  Amot, 
and  thence  north-west  parallel  to  the  Lotembwe  to  the  trade  route  from  Bihe  to  the 
Luba  country.     The  Easai  was  ttruck  at  the  bend  a  little  south  of  11°,  where  it 
is  joined  by  the  Lubakano  from  the  Chifumaji  flat.    Two  rapids  were  reported 
higher  up  the  river,  at  one  of  which,  near  Muhumbo,  the  rocks  are  said  to  form  a 
natural  bridge.    The  river  was  soon  left  for  a  time,  as  there  were  Fa'id  to  be  lo 
villages  on  its  banks.     Except  at  Eangombe,  on  the  Bihe  trade  route,  population 
had  been  sparse  since  leaving  the  Lotembwe ;  but  on  theMuweji,  a  tributary  of  the 
Easai,  there  was  a  fairly  dense  population  of  three  distinct  tribes — the  Va-Mbunda 
or  Va-Luenu,  the  Ya-Chiyoko  or  Va-Chibokwe,  and  the  Va-Lunda,  each  speaking 
its  own  dialect.    Further  on,  too,  villages  were  frequently  met  with  along  the 
Easai,  though  often  placed  at  a  little  distance  from  the  actual  bank  of  the  river,  ho 
that  the  paths  which  join  them  are  not  close  to  the  water.    Towards  the  north  the 
villages  were  generally  Urger   tban   those  of  the  Va-Lovale.    There  was  littlH 
demand  in  these  regions  for  anything  but  salt,  of  which  there  is  great  scarcity,  as 
the  Bihe  caravans  do  not  pass  this  way.     The  Ea?ai  was  much  broken  by  rocks 
and  rapids,  rendering   navigation  impossible  for   the  most  part.    It  gradually 
iDcreased  in  width,  sometimes  containing  islands,  and  its  well-wooded  valley  at 
times  presented  a  lovely  sight.     The  Luau  and  Ndembu  rivers,  which  enter  the 
Easai  on  the  right,  had  both  to  be  crossed  in  boats.     A  little  below  the  mouth  of 
the  former  are  the  Sandundu  falls,  visited  by  Captain  Lemaire.     In  about  10  lO' 
S.,  the  village  of  Sakambunji,  which  has  figured  on  our  maps  since  the  date  of 
(xra9a'8  journey  in  1843,  was  seen  on  the  opposite  bank,  and  some  distance  lower 
down,  Lifunda  or  Difunda,  the  crossing-place  of  Pogge  in  1876,  was  passed.    Tbo 
lowest  point  reached  was  the  village  of  Ndundu,  whence  Mr.  Schindler  was  forced 
to  turn  back,  as  his  followers  were  frightened  by  reports  of  a  war  camp  of  the  Vaf 
chibokwe— great  slave-raiders — two  days  ahead.  The  return  journey  to  Nakandund  u 
was  made  by  an  almost  direct  route,  leaving  the  Easai  near  Sakambunji. 

PositionB  fixed  by  the  Marchand  Expedition.— In  a  series  of  articles 

lately  published  in  La  Oiographie^  Naval-Lieut.  A.  H.  Dye  gives  an  elaborate 
discussion  of  the  methods  and  results  of  the  astronomical  observations  taken  by 
himself  and  M.  Germain  during  the  course  of  the  Marchand  Expedition  acros" 
Africa.    An  unusual  amount  uf  care  and  attention  was  devoted  to  these  observations, 
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aud  the  results  are  of  much  importance  for  the  mapping  of  the  section  of  tropical 
Africa  traversed  by  the  expedition.  The  writer  discusses  in  turn  the  general 
question  of  the  most  suitable  instruments  for  such  observations  and  their  mode  of 
use,  the  elimination  of  the  errors  of  the  iastruments,  and  the  special  methods 
adopted  for  the  determination  of  latitudes,  of  the  local  time  and  its  transport  from 
place  to  place,  and  of  Paris  time  by  occultations  of  stars  by  the  moon,  and  other 
iHf  8  exact  procedures,  the  relative  accuracy  to  be  expected  from  each  being  clearly 
brought  out.  The  value  of  the  results  is  thus  greatly  enhanced  by  the  facilities 
given  for  checking  the  precision  of  any  particular  value.  The  section  dealing  with 
the  determination  of  longitudes  is  natnrally  that  of  most  interest.  Owing  to  the 
rare  occasions  on  which  the  method  of  occultations  could  be  employed,  all  the 
stations  within  a  given  region  were  as  far  as  possible  connected  by  the  transport 
of  local  time,  which,  as  the  writer  points  out,  gives  specially  good  results  during 
river  voyages ;  while  certain  points  in  each  region  were  fixed  by  absolute  methods. 
Thus,  on  the  upper  Ubangi,  the  difference  of  longitude  between  all  the  important 
stations  was  fixed  by  the  transport  of  time  in  closed  circuits,  while  the  absolute 
loDgitude  of  Mobaye  and  Wango  was  fixed  by  occultationn.  Other  groups  of 
positions  treated  in  the  same  way  were  those  of  the  Mbomu,  the  Swe,  the  Bahr-el- 
Ghaza],  Nile  and  Sobat,  aod  Abyssinia,  the  principal  station  in  the  last-named 
being  Addis  Abbaba,  the  longitude  of  which,  as  already  made  known,  was  found 
to  be  36*=*  24'  10"  E.  of  Greenwich.  The  table  given  by  Lieut.  Dy^  includes  about 
seventy-five  positions,  the  fixing  of  which  involved  the  observation  of  more  than 
2250  altitudes  of  the  sun  and  stars,  or  an  average  of  thirty  for  each  station. 

The  Past  History  of  Tanganyika. — In  the  last  number  of  Fetermanns 
MitteUungen  for  1901,  Dr.  Ernst  Stromer  discusses  the  question,  as  to  which  so 
many  divergent  views  have  already  been  expressed,  whether  we  are  justified  in 
concluding  that  Tanganyika  represents  an  old  arm  of  the  sea — a  **  Relikten-see," 
according  to  the  German  terminology.  While  hesitating  to  express  a  decided 
opinion  as  to  the  past  history  of  the  lake,  he  holds  that  Mr.  Moore^s  view — based 
on  the  balolimnic  fauna  brought  to  light  within  recent  years — that  it  is  a  remnant 
of  an  old  arm  of  the  sea  which,  in  Jurassic  times,  reached  from  the  west  to  the 
very  centre  of  the  continent,  is  not  supix)rted  by  geological  facts,  and  is,  besides, 
open  to  other  objections.  After  summarizing  our  present  knowledge  of  the  sedi- 
mentary formations  of  Central  Africa,  he  shows  that,  while  in  Jurassic  times  a  con- 
siderable part  of  the  East  African  coast-lands  was  covered  by  the  sea,  there  is  abso- 
lutely no  evidence  that  such  was  the  case  in  West  Africa,  either  on  the  coast  or  in  the 
interior,  while  the  Jurassic  period  is  just  that  in  which  Neumayer  has  supposed  a 
land  connection  between  Africa  and  South  America  to  have  existed.  He  conbiders 
it  unlikely  that  the  great  change  of  conditions  which  must  have  followed  a  sepa- 
ration of  Tanganyika  from  the  sea  and  the  gradual  freshening  of  its  waters  should 
have  failed  to  change  the  character  of  the  balolimnic  organisms,  and  is  inclined  to 
regard  these  rather  as  an  instance  of  convergent  development,  such  as  has  been 
considered  possible  in  the  case  of  other  widely  8e()arated  forms  of  life.  The  fresh- 
water forms  in  Tanganyika  may,  he  considers,  be  the  result  of  a  recent  immigration, 
it  being  not  improbable  that  the  lake  remained  quite  isolated  from  other  waters  of 
Central  Africa  until  recent  times. 

Egyptian  Irrigation  and  Surveys  in  1900.— Sir  William  Garstin*s  annual 

report  for  1900  on  the  Egyptian  Public  Works  Department  contains,  as  usual,  full 
details  of  the  progress  made  during  the  jear  in  matters  connected  with  the  irriga- 
tion service,  including  the  works  on  the  great  dams  at  Assuan  and  Assiut,  as  well 
as  in  the  operations  of  the  Survey  Department.  The  opening  section  deals  with 
the  Nile  supply  in  1900,  which  disputes  with  that  of  1890  the  distinctitn  of  being 
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the  worst  on  record.  Daring  the  early  summer  the  situation  was  extremely 
critical ;  but  though  temporary  relief  was  afforded  by  the  sudd-cutting  operatioiif, 
which  set  free  some  of  the  water  held  back  on  the  upper  Nile,  and  by  an  early  rise 
derived  from  the  Blue  Nile  and  Sobat,  the  flood  as  a  whole  remained  an  exceed- 
ingly poor  oue,  little  or  no  supply  being  received  from  the  upper  Nile  region,  where 
the  rainfall  had  been  extremely  scanty.  That  the  difficulties  arising  from  a 
practical  failure  of  supply  in  two  successive  years  were  successfully  coped  with  ii 
greatly  to  the  credit  of  the  Irrigation  Department.  As  regards  the  surveys  executed 
in  llK)Of  under  the  superintendence  of  Captain  Lyons,  we  are  told  that  the  minor 
triangulation  of  the  Fayum  was  completed,  together  with  a  considerable  proportion 
of  the  major  triangulation  in  the  provinces  of  Dakahlia  and  Kaliubia,  where  the 
minor  triangulation  was  also  commenced  at  three  points.  In  Menufiyeh  province 
the  theodolite  traverse  for  the  main  portion  of  the  chain  survey  was  completed. 
Good  progress  was  made  with  the  revenue  surveys,  while  the  principal  work  d<me 
by  the  staff  of  the  Greological  Survey  was  the  compilation  ot  the  results  of  the 
field  work  carried  out  in  previous  yeais,  and  preparing  them  for  publication.  A 
commencement  was  made  with  the  survey  of  the  Cataract  region,  south  of  Wadi 
Haifa,  which  is  estimated  to  require  three  years  for  its  completion.  A  trial  boring 
for  water  at  Elafr  Dawar,  with  a  view  to  the  possible  supply  of  Alexandria  from  a 
subterranean  source,  gave  no  satisfactory  results.  The  Meteorological  Department 
has  steadily  extended  its  operations,  and  results  of  much  practical  value  have 
been  obtained.  During  the  year  the  heavy  work  on  the  new  Egyptological  Museum 
was  completed,  and  it  was  hoped  that  the  transfer  from  the  existing  museum  at 
Gizeh  would  be  carried  out  early  in  the  present  year. 

AMERICA. 

Propoied  Relief-modal  of  the  United  Statet.-~We  leam  from  the  New 

York  Evening  Post  of  March  12  last,  that  a  project  has  been  set  on  foot  in 
Washington  for  the  construction  of  a  model  of  the  United  States  on  the  scale  of 
1 :  25,000.  This  is  not  the  first  time  that  the  idea  of  »uch  a  model  has  been 
mooted,  for  several  years  ago  a  scheme  was  under  consideration  for  the  construction 
of  an  out-of-door  model  on  the  Potomac  flats.  It  has  been  urged,  however,  that 
the  coarseness  of  workmanship  required  to  render  the  model  proof  against  climatic 
influences  would  detract  from  its  value.  It  is  therefore  propoc^ed  to  place  the 
model  in  a  low  but  well-lighted  building,  some  800  feet  long,  and  half  as  much 
wide,  and  it  is  thought  that  the  scale  mentioned,  which  corresponds  with  one  of 
about  2^  inches  to  the  mile,  would  permit  the  representation,  not  only  of  the  relief 
of  the  country  in  true  proportion,  but  of  natural  features,  such  as  forests,  swamps, 
watercourses,  etc.,  as  well  as  the  products  of  human  activity,  such  as  highways, 
bridges,  railways,  buildings,  etc  To  facilitate  the  keeping  of  the  model  up  to  date, 
the  whole  would  be  divided  into  sections  of  standard  size,  any  of  which  might  be 
corrected  or  replaced  when  necessary,  and  it  is  also  suggested  that  duplicates  of  the 
sections  might  be  sold  for  educational  purposes.  The  project  has  not  yet  advanced 
beyond  the  embryo  stage,  but  there  can  be  no  doubt  that,  if  carried  out,  the  reault 
would  be  most  interesting  and  instructive. 

Changes  in  the  Miititsippi  Flood-level. — In  an  appendix  to  the  volnminoua 

re|)ort  of  the  Mississippi  Kiver  Commission,  issued  annually  in  the  Report  of  the  Chief 
of  Engineers,  U.S.  Army, Major  G.  M.  Derby  discusses  the  question  of  certain  changes 
in  llood-heights  in  the  Fourth  river  district,  making  interesting  deductions  as  to 
the  precise  way  in  which  engineering  operations  have  aflected  the  flo**  of  the  river. 
Ue  ix)int8  out  that,  while  the  study  vf  the  relations  of  gauge-heights  is  apt  to  be 
unsatisfactory  owing  to  the  number  if  variablej  in  the  problem,  there  is  a  certain 


TBI  MONTHLT  RECX>RD.  509 

Htretch  on  the  lower  Mississippi  which  presents  exceptional  facilities  for  investiga- 
t*on.    This  is  the  200-inile  interval  between  the  mouth  of  the  Red  river  and  New 
Orleans,  which  is  practically  free  both  from  the  influence  of  tide  (felt  at  the  next 
^uge  below  New  Orleans)  and  from  disturbances  due  to  tributaries  or  outlets. 
During  the  flood  of  1897,  which  broke  the  high-water  record  at  every  gauge  in  the 
district.  Major  Derby  was  surprised  to  find  that  the  first  gau^e  to  exceed  its  record 
was  the  lowest  (that  at  Fort  Jackson),  the  next  that  at  Carollton,  and  so  on  up  the 
river  to  Red  river  landing,  where  the  record  was  not  exceeded  until  sixteen  days 
after  such  had  been  the  case  at  GaroUton.    When  the  Garollton  gauge  reached  its 
former  maximum,  that  at  Red  river  landing  still  d  arked  1*6  feet  below  the  previous 
greatest  height.    These  facts  were  of  interest  as  tending  at  first  sight  to  show  that 
a  raising  of  the  bed  of  the  river  had  taken  place  at  the  lower  stations,  as  has  so 
often  been  claimed  as  a  natural  result  of  levee-building.    Having  shown,  from 
observations  of  other  fiood-waves,  that  the  phenomenon  was  not  an  isolated  one, 
but  that  a  progressive  change  in  the  regimen  of  the  river  has  actually  take  a  place. 
Major  Derby  considers  in  turn  the  three  causes  to  which  the  change  must  be  due. 
He  shows  that  it  is  not  a  result  of  a  filling  up  of  the  bed  of  the  river  below,  for  no 
increase  in  the  flood-height  at  Carollton  has  been  observed  daring  minor  flood- 
waves,  where  the  operation  of  this  caase  would  be  proportionally  more  noticecble. 
Neither  is  the  change  due  to  the  closure  of  crevasses  by  which  the  water  formerly 
found  an  outlet,  for  below  New  Orleans  none  have  been  dosed  within  the  last 
thirty  years  which  drew  water  from  the  river  below  a  full-bank  stage,  at  or  near 
which  it  is  shown  that  the  phenomena  occur.    Above  the  Carollton  gauge  no 
low-level  crevasse  has  been  closed  ^ince  1887,  since  which  date  the  change  alluded 
io  has  continued  to  progress.    The  third  and  only  remaining  explanation,  which 
must  therefore  be  the  true  one,  is  that  an  increase  in  the  carrying  capacity  of  t*  e 
river  between  Red  river  landing  and  Carollton  has  taken  place,  while  it  may  be 
^hown  that  this  must  have  occurred  at  such  a  height  in  the  bed  of  the  river  as  to 
manifest  itself  only  at  high  stages.    This  is  corroborated  by  a  statement  in  the 
report  for   1899,  according   to  which  there  has  been  a  general   tendency  to  a 
permanent  enlargement  of  the  stream  above  the  low- water  line.     The  practical 
effect  of  this  in  the  section  under  consideration  is  to  diminish  the  high-water  slope, 
so  that  a  flood-wave  producing  a  given  height  at  Carollton  will  dow  pass  Red  river 
landing  at  a  level  several  feet  lower  than  would  have  befn  the  case  fifteen  or 
twenty  years  ago. 

AITBTBALASIA. 

Prof  J.  W.  Gregory's  Expedition  to  Lake  Eyre.— The  expedition  under 

Prof.  J.  W.  Gregory,  to  which  reference  was  made  in  our  last  number  (p.  377),  re- 
turned to  Adelaide  on  January  23  after  a  very  successful  journey.  An  outline  of 
the  experiences  of  the  party  appears  in  the  Adelaide  Rtgisttr  for  January  24. 
After  starting  from  Adelaide  on  December  12,  Prof.  Gregory  engaged  a  team  of 
nine  camels  at  Hergott,  and  proceeded  along  the  Queensland  cattle  road  to  the 
Lutheran  mission  station  at  Eilalpeninoa,  where  be  and  his  companions  were 
cordially  welcomed.  The  march  was  resumed  by  way  of  Cooper  creek  to  Lake 
Eyre,  collections  of  fossils,  including  specimens  of  the  giant  kangaroo  and  dipro- 
todon,  being  made  en  route.  The  fossil  deposits  were  traced  further  west  than  the 
point  at  which  they  were  recently  seen  by  Mr.  H.  Y.  L.  Brown,  the  Government 
ji^eologist,  whose  observations  are,  however,  fully  confirmed  by  Dr.  Gregory,  The 
Diamantina  river  was  next  struck  (the  route  from  Cooper  creek  lying  across  a 
waterless  tract),  and  its  course  followed  for  some  distance,  the  party  then 
luaking  for  the  Macumba  across  rough  sandhill  country,  in  which  some  difficulty 
was  experienced  in  obtaining  water,  as  the  soakages  were  salt,  and  only  brackish 
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water  could  be  got.  The  Peake  station  was  finally  reached,  and  a  moonlight  march 
across  the  Denison  raoge  brought  the  party  to  Warrina  station  in  time  for  the 
fortnightly  train  from  Oodnadatta.  Much  of  the  country  traversed  had  for  some 
years  been  sofifering  from  an  unusual  draught,  but  in  places — as,  e.^.,  along  the 
the  Macumba — the  conditions  had  greatly  improved.  Stock  was,  however,  very 
scarce,  and  even  the  rabbits  were  nearly  all  dead,  the  ground  being  in  many  places 
strewn  with  their  bones.  Several  storms,  two  of  them  dust-storms,  were  en- 
countered. The  collections  made  are  of  much  interest,  and  particular  attention 
was  ]>aid  to  the  native  names  of  plants,  birds,  and  animals,  so  as  to  identify  those 
mentioned  in  the  folklore  of  the  native?.  Prof.  Gregory  thinks  that  the  quasi- 
mythical  animals  spoken  of  by  the  aborigioes  have  not  been  contemporaneous 
with  man  in  this  region. 

POLAB  BXeiOVB. 

Baron  Toll's  Arctic  Expedition. — In  addition  to  the  telegram  referred  to 
in  the  Febrnary  number  of  the  Journal,  other  items  of  news  have  been  received 
at  St.  Petersburg  from  Baron  Toll's  Expedition,  which  give  some  idea  of  the  work 
accomplished  since  the  beginning  of  last  summer  (Petermanns  Mitteilungeny  1902, 
pp.  23,  48).    The  Zarya  was  not  released  by  the  ioe  until  August  25  (N.S.),  when 
the  ship  drifted  out  of  Taimyr  bay  into  the  open  sea.    Cape  Cheliuskin,  quite 
frfe  from  ice  at  the  time,  was  doubled  on  September  1,  and  after  approaching 
Eotelnyi  inland  a  north-east  course  was  taken,  until  the  ship  was  stopped  by  ice 
in  TT""  9'  N.,  140''  £.    On  September  11  Bennett  island  came  in  fight,  but  ice 
prevented  a  near  approach.    Glaciers  were,  however,  seen  descending  from  the 
snow-clad  moontaios,  which   were  traversed  by  deep  valleys.     After  steaming 
along  the  ice-barrier  to  77^  22'  N.,  142^  E.,  it  was  found  necessary  to  retom  to 
Koteloyi,  and  the  Zarya  was  frozen  in  on  September  24  in  Nerpichya  bay  on  its 
west  coast.    Here  Baron  Toll  met  the  auxiliary  expedition  of  Volossovich.    Daring 
its  summer  cruise,  the  Zarya  passed  the  supposed  position  of  Sannikof  Land  with* 
out  gaining  sight  of  it;  so  that  it  most  either  lie  farther  north  than  has  been 
supposed,  or  have  no  existence.    The  Nordenskiold  sea  between  Gape  Cheliuskin 
and  the  New  Siberia  islands  was  quite  free  from  ice,  and  the  temperature  of  the 
water  north  of  the  Lena  delta  was  37^*4  Fahr.      A  Reuter  telegram  from  St. 
Petersburg,  dated  March  22,  announces  the  receipt  of  further  news,  despatched 
from  Irkutsk  on  March  17.     From  this  it  is  to  be  gathered  that  Baron  Toll  had 
come  south  to  meet  the  mail,  bat  that  Lieut.  Matthiessen  had  proceeded  northward 
over  the  ice  to  study  the  question  of  the  great  ice-hole  and  its  causes.     The  baron 
hoped  that  his  supply  of  coal  would  permit  of  further  exploration  north  of  the  New 
Iberia  islands  before  returoiog  southward  up  the  Lena  to  Yakutsk. 

The  Geology  of  Konig  Karl  Land  and  Horth-East  Greenland.— Daring 

his  expeditions  in  1898  and  1899,  Prof.  Nathorst  made  observations  on  the  geology 
of  these  countries,  with  the  assistance  of  Dr.  Hamberg  and  Mr.  J.  G.  Andersson 
{Gtoi.  Foren,  rOrhandL,  Noe.  207,' 208).  Konig  Karl  Land  was  very  fully  in- 
vestigated, though  one  or  two  points  were  left  undetermined  owing  to  a  storm, 
which  forced  the  party  to  leave  the  coast.  The  strata  are  almost  horizontal,  and 
the  mountain-tops  are  covered  with  a  layer  of  felspathic  basalt,  which  has  done 
much  to  preserve  the  islands  from  denudation.  Erosion  has,  however,  separated 
Mount  Mohn  on  the  Swedish  foreland  and  Haarfagrehaugen  on  Edaig  Kari  island 
from  the  adjacent  plateaus,  and  Mount  Sjoi^^n  has  been  cut  off  from  Moont 
Tordenskjold.  The  south-eastern  profile  of  Mount  Nordenskiold  shows  strata  of 
sandstone  tilted  very  slightly  to^rards  the  north-east  or  north.  The  lowest  beds 
are  composed  of  loose  white  sandstone,  on  which  lies  a  yellow  or  yellowish-brown 
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sandfitone,  while  the  uppermost  formation  is  a  very  loose  white  sandstone  associated 
with  grey  olay- slates.    Throoghthis  last  runs  a  layer  of  basalt,  whether  intrusiTe 
or  poured  over  the  surface  before  the  upper  beds  were  deposited,  is  unoertain. 
From  a  study  of  the  fossils  occurring  in  the  several  strata,  it  may  be  assumed  that 
a  fault  runs  in  a  northerly  direction,  nearly  along  the  axis  of  the  Swedish  Foreland, 
and  that  the  beds  have  been  thrown  down  on  the  western  side.    The  same  con- 
ditions obtain  on  KSnig  Karl  island,  but  there  the  strata  have  been  thrown  down 
on  the  eastern  side  of  a  fault  running  from  Gape  Altmann  north-north-eastwards. 
The  general  sequence  of  rocks  in  Koni$(  Karl  Land  is  as  follows :  (1)  Thick  beds 
of  sandstone  and  clay-slates  without  fossils;   (2)  Brown  Jura  or  Dogger  (Bath 
and  Kelloway) ;  (3)  White  Jura  (Upper  Oxfordian,  Kimmeridge,  and  Volga) ;  (4) 
Cretaceous  (Neocomian).     After  the  lower  layer  of  the  Neocomian  (a  marine 
formation)  was  deposited  and  thrown  down,  the  sea  again  encroached  on  the  land 
auid  obliterated  the  difference  of  level  caused  by  the  dislocation,  so  that  the  upper 
strata  are  deposited  partly  on  the  Dogger  and  partly  on  the  Neocomian  marine 
beds.    The  basalt  is  of  Mesozolc  age,  as  proved  by  microscopic  examination,  and 
by  the  intercalated  bed  containing  vegetable  remains.    It  is  therefore  contemporane- 
ous with  the  basalt  of  Franz  Josef  Land,  according  to  Nansen^d  and  Koettlitz's 
observations.    There,  too,  basaltic  mountains  predominate,  overlying  sedimentary 
strata  in  the  south-west.     At  the  present  time  there  is  only  one  glacier  in  the 
Konig  Karl  group,  Kiikenthal  glacier  on  the  east  flank  of  Mount  Dun^r,  but 
many  signs  of  their  former  existence  were  noticed.     Of  a  universal  glaciation  no 
decided  proofs  were  obtained,  and  Prof.  Nathorat  concludes  that  in  all  probability 
Konig  Karl  Land  was  not  overwhelmed  by  an  ice-sheet  from  North-East  Land, 
for  rounded  blocks  of  granite  and  gneiss  are  not  found  higher  than  about  440  feet 
on  Konig  Karl  island,  to  which  level  or  thereabouts  the  sea  appears  to  have  risen. 
Striated  blocks  were  found  only  on  the  lowland  near  Antarctic  bay,  and  these  were 
striated  on  two  opposite  sides.    Possibly  they  were  thrown  on  shore  by  ioe-pressure. 
In  North-East  Greenland  Prof.  Nathorst  was  unable  to  make  such  a  detailed 
geological  survey  as  in   Konig  Karl  Land,  owing  to  the  time  and  attention 
necessarily  given  to  the  mapping  of  the  geographical  features.     Nevertheless, 
he  made  considerable  additions  and  corrections  to  the  geological   map.     On  the 
Austrian  map  the  HekU  Hook  formation  is  represented  as  occurring  on  the  north 
coast  of  Franz  Joeef  fiord ;  but  Prof.  Nathorst  soon  perceived  that  two  different 
formations  were  present,  which  he  took  to  be  Silurian  and  Devonian,  and  this 
conclusion  was  subsequently  found  to  be  correct    Towards  the  western  extremity 
aichsean  rocks  appear,  consisting  of  gneiss  and  mica-schists,  with  a  dip  generally  to 
the  east  and  a  northerly  strike.     To  the  east  of  it  are  sedimentary  formations, 
partly  at  least  of  Silurian  age.    The  Silurian  strata  are  folded  and  compressed, 
aometimes  inverted.    If  the  folding  had  any  connection  with  the  formation  of  a 
mountain  range,  it  must  have  taken  place  before  the  deposition  of  the  Devonian 
beds,  for  the  latter  are  comparatively  little  disturbed.     A  later  formation,  probably 
Jurassic,  surrounds  Antarctic  harbour  on  the  western  shore  of  Davy  sound,  and 
perhaps  the  Keuper  and  Jurassic  strata  extend  further,  from  Hurry  inlet.     Late 
eruptive  rocks,  as  already  shown  by  Toula,  form  a  belt  along  the  coast,  and  several 
specimens  were  collected.     The  whole  region  bears  signs  of  glaciation.     Terraces 
occur  in   all  places  adapted  for  their  formation.      Of   special  interest  among 
Quaternary  fossils  is  the  Mytilus  edulis,  which  was  found  at  the  mouth  of  Sofia 
sound  and  at  the  head  of  Franz  Josef  Qord  at  a  height  of  not  more  than  30  feet 
above  the  water.     Mussels  are  not  found,  living,  north  of  66^,  and  could  not  now 
exist  in  the  fjord,  where  icebergs  are  constantly  calved  and  drift  about. 
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H4THIK4TICJLL  AH)  FSmOAL  •BOeKAFHT. 

Tte  Btddiiif .  VoliAtiai,  ftad  HorwBOit  of  Olmder  lee.— Prof.  Htm 

('rttitimtr,  of  8*l/.bui^  wlio  bw  made  exteosiTe  obserrmtions  on  the  stnictore  and 
iiiovviiiMiU  \>i  glaoWr  icDi»  ha*  brought  forward  a  theory  ezplainia!:  the  felatlon  of 
I  \\9m  |i)i«»uoui«ua,  a  full  account  of  which  will  be  published  shortly.  A  summary 
(•r  ihd  ohivf  iH>inl«  to  be  dealt  with  la  the  larger  mnnotr  appears  in  the  C^Mtralblatt 
/Uf  .VftM#iM/tyM  v,Nv>.  ^^  pp«  103«107«  l^K):f).  The  •tnictore  usually  termed  stratifi- 
(mtlfit  or  **  UiudluK  **  (  HaHthrmn^  in  glader  ice  («ee  E.  Richter,  **  Die  Gletscherkon- 
rttieiia  tik  W>K*  l*9t,  iViU.»  pp.  T7-<>L  llW;  also  GeograpkiealJoumal^  xiv.  p.  316^ 
iMtivi)  Oratumer  valla  more  accurately  foliation  {BlUiifrungX  the  stratificaticm  betog 
iiM>i %>\y  I  htt  api^MrAuoe  of  the  foliahtd  structure  at  an  external  surface.  Attention  was 
lliAi  diHwu  to  Ihie  iH>iDt  by  the  Amencaa  geologist,  A.  F.  Reid,  at  the  International 
rpiii(i«MM  of  0«H4i>({iate«  iu  IVu^  in  19(X.\  and  aixain,  independently,  by  Hans  He« 
(A'm«#«  i/<MrAi4(^A/^r  «V*««ni/o^,  Bd.  L  pp.  *i3-31, 19i>J).  Crammer's  conclusions 
iiavi»  Ihh^ii  rt^aohed  (Wku  an  altogether  different  stand(K)iDt;  they  were  first 
aiiiiiiuiUHHl  by  him  at  a  meeting  of  geographers  in  Vienna  in  11K)1.  The  different 
latM  iif  itiuiloii  obtiervfd  on  a  ero<^s^ection  of  a  glacier  make  it  impossible  to  regard 
lis  luoveiiiitiit  an  a  mere  sliding  of  the  masa  of  ice  as  a  whole ;  the  phenomenon  is 
iatki4>r  a  sliding  of  ime  particle  over  another,  or  differential  motion,  which  takes 
|ilM«e  ohietty  whert*  the  cohaiioD  of  the  ice^*  moiecuks** — the  fomer,  or  ice-ciystals 
In  w«»«kt*ii(,  A.r.  at  the  iuterfacee  of  the  beds  originally  formed  in  the  Firn,  The 
«|u«i  (le|KMiUtHl  on  the  surface  alter  each  £idl  of  snow  interpoees  an  extremely  thin 
lnytir  of  foielxu  material  which  separatee  the  strata  of  the  field  ice  from  one  another. 
'i'ttU  U  th(«  |>rlmary  cause  of  stratificati^tii.and  the  stratification  prevents  the  growth 
«if  ttitf  Uh)  oryMtals,  which  is  due  to  subsequent  (pressure,  from  extending  out  of  one 
tayt'i  litH>  niii'ther.  The  crystals  in  different  layers  adhere  strongly  to  one  another 
only  when  tho  teni|H«rature  is  well  below  the  fh>eiing-poiDt,  and  the  obeenrations 
iif  li*«ir«il«  l>r>KalMky,  aud  Hess  hare  shown  that  at  a  distance  from  the  surface  the 
Miiii|eiratur(i  Is  iHinstautly  that  of  melting  ice.  Hence  the  layers  tend  to  glide  easily 
«iv«ii  onti  anothrr  during  the  whole  progrves  of  the  glacier  from  beginning  to  end. 

Oaptart  of  Bnb-aoriftl  by  SmbtamuieaA   Btroamt.— In  the  Compin 

li»wtuH  for  PeiHtmber  2  last,  M.  £.  Founiier  giree  several  instances  which  show 
IIimI.  In  Itniostone  regions,  the  phenomenon  of  the  capture  of  superficial  by  under- 
iifHiund  Hintsins  Is  by  no  means  so  rare  as  might  be  imagined.  The  most  important 
Instanrd  olti^d  U  that  of  the  source  of  the  Loue,  which  M.  Fournier's  researchee 
|iav««  shiiwn  to  owo  its  water-supply  no:  only  to  leakages  from  the  Doube  (the  am- 
MHMIon  it)  this  case  has  been  positively  proved  by  the  recent  fire  at  the  Pernod 
wimKh.  dtirln>!  which  a  quantity  of  absinthe  was  |x>ured  into  the  Doube),  but  to 
iilMiilHr  loMOM  from  the  Drugeon,  which  supply  the  su*  terranean  stream  at  the  pit 
iif  il«nUll<«»  and  from  the  closed  basin  of  Arc-sous-Oicon.  An  example  of  double 
(tHiiiniti  I*  titbit*  pn^gressing  under  our  very  eyes,  and  similar  phenomena  play,  M. 
|i*tiurnier  thinks, an  important  part  in  the  evolution  of  hydrographic  networks, and 
aim*  In  llt^  pn)«;rossive  desiccation  of  high  limestone  plateaux.  The  formation  of 
imntMts  may  likewise  often  have  its  first  origin  in  this  way,  their  excavation 
(iv||lnnli<u  ^^  ^^®  lower  levels. 

Thf  loflnenca  of  Kainfmll  on  Commerce  and  Politiot.— Mr.  H.  Helm 

VVvtoni  «>f  1^1^^^  H^^^  Observatory,  has  an  instructive  article  on  this  subject  in  the 
/WM/df  Science  Monthly  for  December,  1901.  He  cites  the  works  of  ^illsy 
IkwMMit  MtiXwell-HalK  and  others  in  com]>iriug  rainfall,  stock-reanng,  or  sugar- 
u|\Hluoti(>t^  ^^^^  erroneously  ascribes  Sir  Charles  Tinld's  researches  into  the  relation* 
■hip  of  niinfiill  and  wheat  to  Wills.     He  shows  that  in  the  United  States,  as  we 
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might  anticipate  in  a  country  hitherto  so  largely  dependent  on  its  production  of 
food-stufid  and  organic  raw  materials,  that  "  every  severe  panic  has  been  closely 
associated  with  a  period  of  deficient  rainfall."  The  panic  of  1856  followed  the  dry 
years  of  1854-6 ;  that  of  1873  came  after  the  drought  of  1870-2 ;  that  of  1887-95 
was  accompanied  in  the  severest  years  of  drought,  1893-4,  by  a  panic,  and  financial 
depression  persisted  from  1893  to  1897.  He  then  shows  how  the  elector,  ascribing 
such  crises  to  political  action,  has  turned  against  the  party  in  power,  and  so  brought 
about  political  crises,  though  we  doubt  if  the  change  of  parties  in  Britain  in  1895 
can  be  primarily  ascribed  to  such  a  cause  as  Mr.  Clayton  suggests.  He  would 
explain  the  retention  of  power  by  ministries  in  Britain,  France,  Canada,  and  the 
United  States  in  recent  years  as  in  part  at  least  a  function  of  increased  rainfall  and 
increased  prosperity.  We  cordially  echo  his  wish  that  **  some  wise  benefactor  would 
found  an  institution  purely  for  research,  where  all  such  questions  of  man's  relation 
Co  the  universe  would  be  carefully  investigated  by  trained  investigators,  using  the 
well-tried  and  fruitful  methods  of  science."  How  far  politicians  would  welcome 
such  scientific  study  is  another  question. 

Awards  of  the  Eastian   Gkog^phioal   Society.— At  its  meeting  of 

February  5  the  Rusjian  Geographical  Society  awarded  its  Constantine  medal 
to  E.  I.  Bogdanovicb,  the  explorer  of  Central  Asia,  for  his  many  years*  work  ;  the 
SemeDofif  medal  was  awarded  to  Eduard  Suess,  for  his  classical  work, '  Das  Antlitz  der 
Erde;'  and  the  Pijevalsky  medal  to  the  zoologist.  Prof.  N.  A.  Zamdnyi,  for  his 
last  journey  in  Eastern  Persia  and  previous  work  in  ornithology  in  the  Transcaspian 
cegion.  The  great  gold  medal  of  the  Statistical  section  was  given  to  N.  T.  Sllunin, 
for  his  elaborate  work,  '  The  Okhotsk-Kamchatka  Region,*  and  his  general  re-* 
searches  into  the  economic  conditions  of  the  Okhotsk  and  Kamchatka  littoral ; 
and  three  small  gold  medals  were  awarded  to  engineer  N.  P.  Petrovsky,  for  his 
article,  'The  Tazes  or  U-di-khe;*  the  student  D.  K.  Zelenin,  for  his  work  'On  the 
Popular  Songs  of  the  Yarensk  District ; '  and  M.  N.  Kosich,  for  an  article  on  '  The 
White  Russians  of  Chernigov ' — all  these  works  having  been  published  in  Zhivaya 
Starina  (*  Living  Antiquities '),  the  review  of  the  Ethnographical  Section  of  the 
Geographical  Society.  The  two  large  silver  medals  were  awarded — the  Prjevalsky 
medal  to  Prof.  Gordyaghio,  for  his  botanical  work  in  East  Russia,  and  the  Semenoff 
medal  to  A.  K.  Bulatovich,  for  his  journey  to  Lake  Rudolf.  Small  silver  medals 
were  given  to  seventeen  persons  for  various  minor  work  made  in  connection  with 
the  Society,  chiefly  in  meteorology. 
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M.  Charles  Maunoir. 

We  regret  to  announce  the  death  of  M.  Charles  Maunoir,  honorary  secretary  of  the 
Paris  Geographical  Society.  M.  Maunoir,  who  was  an  Honorary  Corresponding 
Member  of  the  Royal  Geographical  Society,  resigned  some  five  years  ago  the  general 
secretaryship  of  the  Paris  Society,  a  post  which  he  had  filled  with  great  distinction 
for  thirty  years.  He  died,  after  a  long  and  painful  illness,  on  December  22,  in  the 
seventy-second  year  of  his  age.  Himself  a  scientific  geographer  in  the  strict 
modern  acceptation  of  the  term,  he  could  recall  the  time  when  geography  was,  as 
it  were,  somewhat  of  a  Cinderella  among  the  sciences.  Indeed,  it  was  no  small 
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western  Tiau  Shan  and  Kolja,  as  also  the  southern  Urals;  but  from  1877  he 
extended  his  journeys  to  the  Alai  mountains  and  the  Pamirs,  to  Lake  Ohatyr  kul ; 
next  to  Bukhara,  Hissar,  the  Amu,  and  the  Kyayl  kom  desert.  In  1880  he  made 
a  great  journey  to  the  Zerafehan  glaciers,  where  he  fonnd  unmistakable  traces  of  « 
wide  glaciation ;  and  six  years  later  he  published  a  remarkable  work  in  Russian, 
'  Turkestan,"  in  which  he  laid  the  foundations  of  the  geology  of  this  important 
portion  of  Asia.  Unfortunately,  only  the  first  volume  of  this  valuable  work  was 
published,  Mushketoff  being  prevented  from  finishing  it,  partly  by  his  new  duties 
as  professor  at  the  Mining  Institute,  and  partly  by  the  new  interest  he  took  in  the 
Cancasus,  after  he  had  made  a  journey  thither,  for  the  exploration  of  its  glaciers, 
mineral  waters,  and  manganese  ores.  Moreover,  since  1882  he  became  chief 
geologist  of  the  newly  formed  Geological  Committee,  and  thus  had  to  devote  part  of 
his  time  to  the  geological  survey  of  Russia.  Besides,  a  journey  to  Turkestin,  for 
the  investigation  of  the  great  earthquake  of  Yyemyi,  involved  him  in  the  study 
of  earthquakes,  while  in  1885  he  became  president  of  the  Physical  Geography 
section  of  the  Geographical  Society.  la  this  capacity  he  had  to  take  a  lively  part 
in  all  the  scientific — meteorological,  seismical,  geodetical,  etc. — work  of  the  society, 
and,  with  P.  P.  Semenoff,  in  equipment  of  all  the  eipeditions  organized  by  the 
Society. 

Beside  the  work  on  '  Turkestan,'  a  geological  map  of  the  region,  which  he 
published  in  company  with  Prof.  Romanovsky,  and  numerous  smaller  papers, 
Mnshketofif  published  during  these  years  the  first  volume  of  a  very  well- 
written  course  of  physical  geology,  and  a  short  course  of  'Petrography.'  He 
started  also  the  collecting  of  materials  concerning  the  earthquakes  in  Russia,  and 
edited  the  most  valuable  work,  by  Orloff,  '  Catalogue  of  Earthquakes  in  Russia,' 
which  its  author  had  not  been  able  to  publish  during  his  lifetime.  Moreover, 
Mushketofi'  managed  to  fiad  time  for  editing  the  excellent  *  Year-book '  of  the 
Geographical  Society,  which  contains  a  full  review  of  all  geographical,  geodetical, 
zoographical,  phytographical,  ethnographical,  and  statistical  work  done  every 
year  both  in  Russia  and  elsewhere,  and  having  a  bearing  on  the  exploration  of 
the  Russian  Empire.  Since  1895,  he  was  also  the  representative  of  Russia  in  the 
International  Committee  for  the  registration  of  the  oscillations  of  the  glaciers,  and 
in  this  capacity  he  edited  the  corresponding  observations  which  were  made  in 
the  Caucasus  and  Turkestan.  His  last  work  was  in  the  Trans-caspian  Steppes, 
and  in  discovering  the  best  direction  for  the  tunnel  through  the  main  Caucasus  range. 

During  the  Congress  of  Russian  naturalists,  which  took  place  at  St.  Petersburg 
last  Christmas,  Mushketoff  was  one  of  the  most  energetic  organizers,  and  it  was 
at  one  of  the  official  festivities  that  he  caught  a  cold  which  brought  him  to  the 
grave.  The  Russian  papers  speak  with  great  warmth  of  the  late  professor,  and 
insist  especially  on  his  personal  amiable  qualities  and  the  warm  interest  he 
always  took  in  the  defence  of  the  students,  especially  during  recent  disturbances. 

A  very  good  short  biography  of  Mushketoff*,  with  a  list  of  his  chief  works,  is> 
^ven  in  the  thirty-ninth  volume  of  the  new  Russian '  Eocyclopsedic  Dictionary.' 


General  M.  V.  Pyevtsoff. 

The  Russian  Geographical  Society  has  sustained  a  great  loss  through  the  death- 
of  General  Mikhail  Vasilievich  Pyevtsoff,  the  well-known  explorer  of  Central  Asia. 
He  was  born  in  1843,  and  received  his  education  in  a  military  school,  and  after- 
wards at  the  Nicholas  Military  Academy  of  the  General  Staff.  The  first  fifteen 
years  of  his  military  carear,  after  he  had  left  the  Academy,  he  spent  at  Omsk, 
which  was  then  a  centre  for  the  exploration  of  Central  Asia. 
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In  1876,  he  made  a  journey  in  Jnngaria,  from  Lake  Zaisan  to  the  Chinese 
town  Gu-chen,  dnring  which  he  did  excellent  geodetical  work,  astronomical, 
magnetical,  and  hypsometrical.  He  gave  also  vivid  descriptions  of  both  the 
desert  situated  between  the  Saur  mountains  and  the  Southern  Altai  and  the 
Torguts,  the  Dangan^,  and  the  Tian-shan  Chinese.  For  this  journey  he  was 
awarded  by  the  Russian  Geographical  Society  a  small  gold  medal. 

Two  years  later,  1878-1879,  he  made  a  still  more  remarkable  journey  via  Eobdo 
to  Euku-khoto  (Gui-hua-chen)  and  back  via  Urga.  The  results  of  this  journey, 
dnring  which  2700  miles  of  survey  were  made  and  twenty-nine  points  were 
determined  astronomically,  were  very  important,  and  in  1885  the  Russian  (Geo- 
graphical Society  awarded  to  Fycvtioff  its  Liltke  medal.  The  results  of  the  first 
expedition  were  published  by  Pyevtsofif  in  the  Memoirs  of  the  West  Siberian 
branch  of  the  Russian  Geographical  Society  (vol.  i.,  Omsk,  1879),  and  thoM  of 
the  second  were  embodied  in  a  work,  "  Sketch  of  a  Journey  to  Mongolia  and  the 
Northern  Provinces  of  China/*  in  the  same  Memoirs,  vol.  v.,  1883,  which  is  perhaps 
the  best  work  we  have  on  North- Western  Mongolia. 

Four  years  later,  in  1882,  Pyevtsoff  took  part  in  the  great  survey  which  was  made 
to  settle  the  boundary  between  Western  China  and  Russia,  and  covered  30,000  square 
miles  with  his  surveys.  He  also  worked  out  during  this  survey  the  metbod  of 
determination  of  latitude  by  means  of  the  corresponding  heights  of  two  stars, 
which  was  an  extension  of  N.  Tsinger*s  method  of  determining  time  by  correspond- 
ing heights  of  different  stars,  and,  with  the  aid  of  PyevtsoQ*s  tables,  proved 
afterwards  of  great  value  in  subsequent  expeditions. 

When  Prjevalsky  suddenly  died  in  1888,  at  the  moment  of  starling  for  a  new 
Tibet  expedition.  Colonel  Pyevtsoff  was  nominated  the  head  of  this  expedition,, 
and  travelled,  in  company  with  Roborovsky,  Kozloff,  and  Bjgdanovich,  during  the^ 
years  1889-lK)  in  East  Turkestan,  Northern  Tibet,  and  Jungaria.  The  results, 
of  this  expedition,  during  which  more  than  GOOO  miles  of  survey  were  made  and 
the  aspect  of  the  Eucn-lun  was  entirely  changed  on  our  maps,  are  well  known. 
They  were  embodied  in  three  quarto  volumes, '  The  Work  of  the  Tibst  Expedition  * 
(St.  Petersburg,  1895-98),  which,  besides  their  purely  geographical  value,  are  very 
interesting  reading,  on  account  of  the  descriptions  of  life  in  East  Turkestan  given 
by  Pyevtsoff.  For  this  expedition  the  Russian  Geographical  Society  awarded  him 
its  great  Constantino  medal  in  1892. 

Pyevtsoff  also  published  a  text-book  of  mathematical  and  physical  geography. 
Of  his  smaller  geodetical  papers,  the  following  are  especially  worthy  of  notice: 
'*  On  the  Determination  of  Latitudes  by  the  Corresponding  Heights  of  Two  Stars,** 
in  Memoirs  of  the  Russian  Geographical  Society,  General  Geography,  vol.  XTii., 
1888 ;  and  "  Barometric  Levelling,"  iu  the  same  periodical,  voL  xxix.,  1896.  An 
analysis  of  his  work  was  given  in  the  Annual  Report  of  the  Russian  Geograpbical 
Society  for  1891. 


Captain  Bonnevie. 

Captain  Torres  Bonnevie,  our  Norwegian  agent  for  the  relief  ship  Jl/brntn^,  worked 
so  zealously  and  so  conscientiously  for  the  Society,  that  his  death  ought  not  to  pass 
without  notice.  Born  at  Grimstad  in  1836,  young  Torres  Bonnevie  went  to  sea  at 
the  age  of  thirteen,  and  became  master  of  a  chip  at  the  age  of  thirty-one.  He  was 
employed  for  some  years  conveying  emigrants  from  Norway  and  Belgium  to  New  York, 
and  during  the  last  years  of  his  sea-service  he  commanded  the  steamer  Alpha,  of 
Christian  sand,  plying  between   Antwerp,  Norway,  and  the  German  ports  in  the 
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Baltic.  For  twenty-eight  years,  from  1874  to  the  time  of  his  death,  Captain 
Bonnevie  was  surveyor  to  the  Norwegian  "Veritas"  for  ports  on  the  sonthem 
coast,  residing  at  Laurvik.  He  thus  acquired  a  very  intimate  knowledge  of  the 
buQd  and  requirements  of  sealing  and  whaling  vessels;  and  was  latterly  much 
engaged  in  selecting  and  fitting  out  ships  for  polar  explorers :  the  Danish  ship, 
Godthaahy  the  Friihjof  for  Mr.  Wellman,  the  Capdla  relief  ship,  the  Jason  for 
the  Duke  of  the  Abruzzi,  the  Harold  Haarfager  for  Baron  Toll,  the  Morning  for 
UP,  and  the  Heda  for  Mr.  Bruce.    All  valued  his  services  very  highly. 

Captain  Bonne  vie  was  a  thoroughly  straightforward,  honest,  consoientions,  and 
zealous  agent,  and  a  most  kind-hearted  man.  It  is  to  be  feared  that  he  latterly 
overtaxed  his  strength,  for  complete  rest  was  necessary  for  him.  He  died  on 
February  26, 1902. 


Br.  Emil  Holnb. 

The  well-known  African  explorer,  Dr.  Emil  Holub,  died  on  February  21, 1902 
at  the  age  of  fifty-four,  after  a  long  and  severe  illnesF,  due  to  malarial  fever  acquired 
in  the  Zambezi  valley.  Born  on  October  7, 1847,  at  Holitz  (Pardubitz)  in  eastern 
Bohemia,  Dr.  Holub  studied  medicine  and  natural  science  at  Prague.  His  interest 
in  exploration  was  largely  the  result  of  a  study  of  the  journeys  of  David  Livingstone, 
and  in  1872  he  went  to  South  Africa  as  a  doctor  on  the  diamond  field?.  The  first 
of  his  smaller  journeys  was  undertaken  in  February,  1873,  when  he  traversed  the 
southern  Bantu  region ;  ia  November  of  the  same  year  he  visited  the  Transvaal 
and  the  districts  immediately  to  the  north.  The  first  journey  on  a  larger  scale 
started  in  March,  1875,  and  extended  to  the  Zambezi  and  the  Victoria  falls.  This 
expedition  was  cut  short  by  an  accident,  but  not  before  extensive  scientific  collections 
had  been  made,  which  Dr.  Holub  brought  to  Europe  in  1879,  and  distributed  in 
113  Austrian  and  foreign  museums  and  school?.  Four  years  later  he  again  set 
out  for  Africa,  accompanied  by  his  wife,  with  the  intention  of  traversing  the  entire 
continent  northwards  from  Cape  Town.  This  plan  had  to  be  abandoned  on  account 
of  the  troubles  in  the  Sudan,  and  instead  he  undertook  a  journey  to  Lake  Bang- 
weolo,  intending  to  explore  the  unknown  Matoko  and  Mashukulumbi  countries,  and 
the  northern  Zambezi  region.  But  at  Galulonga,  on  the  Kafue,  a  tributary  of  the 
Zambezi,  within  sight  of  the  mountain  named  by  him  Franz  Josef  Berg,  his  camp 
was  attacked  and  plundered  by  the  Mashukulumbe  (August,  1886),  and  he  had  to 
return,  having  lost  nearly  all  his  collections  and  even  his  journal?.  Some  time  was 
spent  at  the  mouth  of  the  Chobe,  and  the  collections  made  at  that  time  form  Dr. 
Holub'fl  most  important  contributions  to  science.  He  returned  to  Europe  in  1887, 
bringing  with  him  no  less  than  13,000  objects,  which  he  again  distributed  in 
museums  and  schools,  after  exhibiting  them  in  Vienna  (1891)  and  Prague  (1892). 
His  scientific  reports  amply  testify  to  the  wide  range  of  his  observations,  and  his 
popular  lectures  were  well  known  both  in  Europe  and  America.  His  chief  published 
works  are:  ' Eultur&kizze  des  Manutse-Mabundareiches '  (Vienna,  1879);  *The 
Victoria  Falls'  (Grahamstown,  1879);  'Sieben  Jahre  in  Stidaflfrika'  (2  vols., 
Vienna,  1880-81)  ;  *  Die  Kolonisation  Afrikas '  (Vienna,  1882)  ;  *  Beitrage  zur 
Omithologie  Siidafrikas'  (Vienna,  1882,  in  collaboration  with  von  Pelzeln) ;  and 
*  Von  Kapstadt  in's  Land  der  Mashukulumbe '  (2  vols.,  Vienna,  1888-90). 
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CORRESPONDENCE. 
The  Kinsha  River  of  West  China.* 

In  the  Geographical  JoumaJ^  vol.  yiii.  p.  515,  reference  is  made  to  M.  Bonin's 
discovery,  when  travelliiig  in  the  south-west  of  China,  that  below  the  sharp  angle 
made  by  the  Kinsha  near  the  town  of  Li-kiang,  the  river  (of  (xolden  Sand)  makes 
a  wide  sweep  to  the  north,  joining  the  Yalnng  in  about  28°  K.  lat.  instead  of 
26°  35',  as  has  been  hitherto  suppos^. 

In  a  note  on  this  discovery,  it  was  remarked  that  M.  Bonin  did  not  trace  the 
river  continuously  during  its  northward  sweep,  but  that  it  is  to  be  supposed  that 
he  did  not  fall  into  the  error  (otherwise  attributable  to  M.  Hosie)  of  mistaking  a 
tributary  for  the  main  stream.  The  writer  adds, "  Is  it  just  possible  that  a  bifurca- 
tion takes  place,  such  as  was  hinted  at  in  a  neighbouring  region  by  Lieut.  Gkunior  ?  '*t 

In  a  paper  on  the  Yang-tee,  published  in  the  B,0,S.  Journal^  vol.  xiL  p.  229, 1 
adduced  some  ressons  to  show  that  it  was  unlikely  that  the  Kinsha  joined  the 
Yalung  at  the  point  mentioned,  and  I  find  that  in  the  Bulletin  de  la  Sociele  de 
Oeographie  de  Paris,  1898,  p.  395,  M.  Bonin  writes  that  a  mistake  had  been  made 
owing  to  *' Tinterpretation  h&tive  des  renseignements  trop  succincts  que  j*avais 
cnvoyes." 

M.  Bonin  writes :  "  A  un  jonr  de  Yun-ning-tou-fou  Titin^raire  passe  au  dessos 
du  lit  du  Yang-tse-kiang  que  toutes  les  cartes  representaient  jusqu'ici  comme  coulant 
h  pr^  d'un  degre,  100  kilomdtres  plus  au  sud.  Le  Fleuve  Bleu,  en  efiet,  h.  partir 
du  bac  d'Ashi  oil  je  Tavais  traversd,  decrit  une  immense  courbe  vers  le  nord  qui  n'a 
M  vue  par  aucun  vo3'ageur.  II  toume  ainsi  autour  d'un  grand  msssif  montagneux 
dont  les  summits  (au  sud  le  pic  de  Li-kiang,  au  nord  le  mont  Eoa-tyu)  varient  entre 
5000  et  6000  mdtres  d'altitude. 

'*  Les  renseignements  pris  h.  Tali  m'avaient  mis  sur  la  voie  do  cette  decouverte ; 
elle  me  fat  confirmee  d'autre  part  par  les  itincraires  des  caravaniers  qui  font  la 
route  entre  Tat-sienlon  et  Tali  et  affirment  passer  le  Fleuve  Bleu  prds  de  Fong-ko, 
k  un  jour  et  demi  au  sud  de  Yun-niog-tou-fou.  .  .  .  Quant  au  cours  du  fleuve  entie 
le  bac  d'Ashi  et  la  r^^ion  de  Yun-ning-tou-fou,  puis  de  Ih.  jusqu'aux  points  oti  il 
fut  coup6  par  les  itineraires  de  Francis  Garnier  et  de  Hosie,  il  n*a  ^t6  dessin^  sur 
la  carte  ci-jointe  que  pour  m^moire,  aucun  Europeen  ne  Tayant  reconnu  entre  ces 
trois  sections.  Tout  ce  que  je  puis  a£Brmer,  c'est  que  le  grand  cours  d*eau  qui  coule 
k  un  jour  de  Yun-ning-tou-fou  est  bien  le  meme  que  celui  que  j'avais  franchi  an 
bac  d'Ashi,  c'est  k  dire  le  Yang-tse-kiang,  Kin-sha-kiang  ou  Ashi-kiang  comme 
I'appelaient  mes  caravatjiers  chinois  pi^s  de  Yun-ning  meme. 

"  Quant  au  cours  d'ean  qui  dcEcend  vers  le  sud  du  pic  de  Li-kiang  et  que  1^ 
cartes  repreientaient  comme  le  cours  meme  du  Yang-tse  redescendant  immediatement 
apr^  avoir  contouroe  le  pic,  c'est  en  rdalitd  un  affluent  de  droite  du  Fleuve  Blen 
qui  porte  le  nom  chinois  de  Pe-shui-kiang." 


*  Dr.  Jack^s  map  in  the  March  number  of  the  Journal  may  be  eonsalted.  It  should, 
however,  be  pointed  out  that  the  route  crossing  the  Kinsha  in  20°  15'  N.  should  have 
been  marked  as  Hosiers,  not  Gamier*s,  the  latter  traveller  having  kept  to  the  south  of 
the  river  until  about  lOip  E. 

t  In  a  subsequent  note,  which  appeared  in  the  Journal  for  May,  1899  (p.  532),  we 
referred  to  the  rectification  by  M.  Bonin,  quoted  by  Mr.  Carles  in  the  next  paragraph, 
and  showed  that  it  removed  the  diflBculty  to  which  attention  had  been  drawn  in  the 
first  note. 
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In  the  map  which  accompanies  his  paper,  M.  Bonin  gives  an  imaginary  sketch 
of  the  course  which  the  Tang-tse  takes  after  this  immense  hend  northward,  and 
connects  it  with  the  coarse  generally  shown  on  maps  a  little  west  of  Ghin-chiang- 
kai,  where  M.  Hosie  crossed  it  in  1883. 

But  if  M.  Bonin's  theory  is  correct,  the  bend  taken  by  the  river  most  be  even 
more  extraordinary,  for,  as  I  mentioned  in  my  paper,  Dr.  A.  Anderson,  of  the 
O.I.M.y  had  crossed  the  Tang-tse  by  the  iron  bridge  near  Li-kiang,  where  the  rivei 
is  called  the  Chinnsha,  and  had  struck  it  again  above  its  confluence  with  the  Yalung> 
and  spoke  of  its  describing  an  immense  curve  from  the  south  before  joining  the 
Yalung,  to  avoid  a  large  mountain. 

This  information  has  now  been  supplemented  by  the  journey  made  by  Dr.  Jack, 
of  which  he  gave  an  account  at  the  R.G.S.  meeting  of  January  13.  Dr.  Jack,  who 
crossed  a  section  of  country  between  Tung-pei  and  Li-kiang,  which  has  not,  I  think, 
been  previously  described,  states  that  he  crossed  the  Yang-tse  (left  to  right)  by  an 
iron  suspension  bridge,  5  chains  in  length,  27  miles  west  of  Yung-pei,  at  an  elevation 
of  4400  feet,  below  the  mouth  of  the  river  which  drains  Po-lo  and  Yung-pei,  and 
that  the  city  of  Li-kiang  was  only  16  miles  from  the  bridge,  which  I  presume  is  the 
eame  bridge  as  that  mentioned  by  Dr.  Anderson.  If  the  Yang-tse  returns  from  the 
point  where  M.  Bonin  struck  it  in  its  north  bend  to  within  16  miles  east  of  Li-kiang, 
the  curve  described  by  it  lacks  little  to  complete  a  circle. 

The  existence  of  such  a  bend  explains  the  disappearance  of  the  river  Wu-liang, 
which  is  shown  in  Dr.  Bretschneider's  map  as  well  as  others  as  descending  from 
the  north  of  Litang,  almost  due  south,  until  it  joins  the  Yang-tse,  south-east  of 
Li-kiang.  This  river  may  be  the  same  as  either  the  "  Tua-tze-ho "  or  the  Senji, 
crossed  by  M.  Bonin  between  Chung-tien  and  Yung-ning,  which  enter  the  Kin-sha 
in  the  upper  part  of  its  bend  north.  Much  mystery  still  attaches  to  the  course  of 
these  rivers,  ss  well  as  to  that  of  the  Yalung,  and  it  is  to  be  hoped  that  the  journey 
made  from  Wei-si  towards  Li-tang  by  Major  Manifold  and  Captains  Ryder  and 
Da  vies  in  September,  1900,  has  thrown  further  light  upon  them. 

I  cannot  but  think  that  M.  Bonin  must  be  mistaken  in  considering  the  Pai-shui- 
kiang  to  be  an  affluent  of  the  Yang-tse,  for  the  information  furnished  both  by  Lieut. 
Gamier  and  by  Mr.  Hosie  tends  to  prove  that  the  Yang-tse  at  that  part  of  its  course 
is  called  by  that  name.  On  the  other  hand,  ;the  confusion  of  names  mentioned 
by  Lieut.  Gamier  may  mean  that  there  is  yet  something  further  to  be  learnt  about 
that  part  of  the  Yang-tse.  It  is,  unfortunately,  only  of  places  here  and  there  that 
accurate  information  with  regard  to  the  course  of  the  Yang-tse  above  Ping-sban  has 
been  obtained.  For  the  rest,  the  greater  portion  of  its  route,  the  position  shown  in 
maps  rests  mainly  on  conjecture. 

W.  R.  Carles. 


The  Belgian  Antarctic  Expedition. 

Lo  mars  17, 1002. 
Daks  le  demier  numero  du  Geographical  Journal,  p.  387,  a  paru  une  rectification 
de  M.  Pelseneer  &  regard  de  certaincs  erreurs  que  M.  Ar9towski  a  coram ises  dans  sa 
lecture  sur  TExpedition  Beige  Antarctique  {Geographical  Journal,  October,  1901). 
M.  Ar9towski  a  cit^  mon  nom  dans  son  r^ponse  k  M.  Pelseneer.  J'ai  et^,  en  effet, 
quelque  pen  mele  nux  prdliminaires  de  I'ezpedition,  et  je  puis  affirmer,  en  ce  qui 
me  concerae,  que  je  n'aurais  pas  donn^  mon  approbation  au  projet  de  M.  de 
Gerlache  8*11  s'etait  agi  d*un  simple  voyage  d*aventure.  La  commission  de  trois 
membres  dont  je  faisais  partie  et  qui  avait  ete  cboisie  dans  le  sein  du  Comitu 
Central  de  la  Societe  de  Geographic  n^a  concln  au  patronage  de  la  Societe  que 
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Mvanu  qii,  i  ::«  iiii:au*ac,  2 -^ Mien'  ju  -^oore  iisiiene^    Ltitaqiae  js 
M.  dt  G*ix,jcLe  2,  -'t*-'  ^^nznis  i  ^i  '-»:>mmiaHiiii,  L  2j±  >:^iiCB!fliG  pis  la 

ont  appva  ploi  r.ud,  cV-.c  j&   in  &^  ^ii  poaizaii:  rcn  Teriae  sl  beaoiiL  «3AZfei  la 
wchiTet  de  U  Sxier*^. 

'TCZ.ES  L£CLE3Cq» 

3Cesi>:r»  iroraBspcmiaos  ie  Ia  BotbI  GeigCBpkical 
Scciecv. 


The  S«lMit  Syitem. 

Major  AuilLn  has  oov  fuppl.ed,  ia  hia  Lecrer  grintfti  La  ;he  Mirck  nomber  of 
the  Journal^  a&  €zplacac::ci  ivLxh  cocplecelj  remoTes  any  doabc  aa  to  tlie 
correctDew  of  LU  iiientidcaciiin  of  ^e£byi  ^rlrer  oO  jarda  bread'*  with 
the  Gtelo.  The  dl£culcj,  to  vLich  ortoiiioQ.  waa  called  in  the  note  in  the 
Jcmmal  for  September  lut,  aroee  iclelj  frotzi  ihe  dLxrepancj  betveea  the  latl* 
tude  cf  the  mouth  of  Well  by  *j  r>cr  te  tiiown  on  LU  ro^  azid  of  the  Gdo  ai 
fehown  bj  Maj  vr  Auatin — %  •Ibcrt paocy  whka,  if  the  former's  sappoeitioa  aa  to 
the  course  of  the  Ituzi  where  not  actuailj  cncec  hj  him  hj«i  been  correctt  would 
have  amounted  to  some  20'.  By  showing  tlxat  tLe  Razi  reallj  makee  a  aweep  to 
the  west  below  the  fx>int  where  it  was  Ufc  by  WeilLy^acd  that  the'^riTer  SOyarda 
broad  "  therefore  joins  it  flomr  oO  miles  lower  down  than  wis  supposed  by  that 
traveller,  Major  Austin  bail  not  only  removed  the  diJSculty  alluded  to,  but  hai 
mtde  it  much  easier  than  it  harl  aeemed  to  fit  in  Wellby's  work  with  that  of  other 
travellers. 

E.IL 

MEETINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETTt 

SESSION  1901-1902. 

Seventh  Ordinary  Meeting,  February  24,  1902. — Sir  CLEycns  Mabkhim» 

K.C.B.,  President,  in  the  Chair. 

Elections  : — Wm,  Edward  De  Winion  ;  James  George  Hooper;  Lieut.^CcloMl 
A,  F,  MontanarOy  R,A, ;  WilUam  Afuir ;  diaries  Fharazyn ;  Jacob  Crawford 
Fharo ;  William  Iferhert  Purvis ;  Walter  Sydney  Howard  Smith ;  Chaunee^ 
Hugh  Stigand  (^Lieiit,  1st  Queen's  Oivn  Uoyal  West  Kent), 

The  PiiEHiDKNT :  I  must  refer,  first  of  all,  to  the  loss  of  the  oldest  Fellow  cf 
this  Kocioty,  Lord  Fitzwilliam — that  is  to  Esy,  our  senior  Fellow.  He  had 
beou  a  Fellow  for  sixty-five  years,  and  after  his  death,  which  happened  a 
yory  short  time  ago  at  a  good  old  age,  wo  no  longer  have  any  Fellows  who  date 
from  the  thirties.  We  have  also  sustained  a  great  loss,  and  the  country  has  soa- 
taincd  a  great  losp,  in  tbo  death  of  the  Marquis  of  DufTerin  and  Avs.  Lord  Dufferin 
was  not  a  scientific  geographer,  but  he  was  a  most  accomplished  traveller,  and  aa 
President  of  this  Society  ho  was  equal  to  his  predecessors  and  to  his  succeesorB 
in  his  earnest  and  enthusiastic  desire  to  farther  the  cause  of  geographical  research, 
and  in  Ids  ])rofound  conviction  of  the  value  and  importance  of  the  functions  that  are 
discharged  by  thu  Society.  Lord  DufTerin  was  always  genial,  be  was  a  most  charm- 
ing colleague,  and  wo  woro  deprived  of  him  very  prematurely  when  he  had  to  go  aa 
Ambassador  to  St.  Petersburg.    After  that  he  was  eo  constantly  in  great  public 
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employments  that  he  had  very  little  time  to  attend  to  geography ;  still,  he  was 
always  anxious  to  help  us  in  onr  work,  and  when  I  saw  him  at  Rome  he  was  full  of 
interest  in  the  explorations  that  were  then  going  on.  The  very  last  time  I  spoke 
to  him  he  couTersed  with  me,  with  great  interest,  on  the  very  subject  which  is 
going  to  occupy  us  this  evening — the  Antarctic  Expedition.  You  may  rely  on  the 
accuracy  of  what  I  am  going  to  read  to  you,  for  it  is  copied  from  the  letters  of 
Captain  Scott  and  of  other  officers  of  the  Expedition. 

The  Papers  read  were : — 

"  The  Voyage  of  the  Antarctic  Ship  Discovery,**    By  the  President ;  Greorge 
Murray,  Esq.,  f.b.s.  ;  and  Hugh  Robert  Mill,  Esq.,  d.sc,  lud. 


Eighth  Ordinary  Meeting^  March  10,  1902. — Sir  Clements  Markham» 

K.C.B.,  F.R.S.,  President,  in  the  Cludr. 

Electioxs. — Frederick  Alcock ;  Chaa.  Foreman  Allison  ;  Captain  John  Gerald 
Berne,  R,AM,C,;  Captain  Henry  Barry  CoddingUm,  Zlth  Hampshire  Begt,; 
William  David  Furies ;  Edwin  Ralphs ;  Edvxird  Hugh  Bowring  Skimming ; 
William  J,  Harding  King ;  Walter  Thomas  Owen ;  Captain  John  Arthur  Coghill 
Somerville^  Northumberland  Fusiliers;  Sir  Simeon  Stuart,  Bart,;  Joseph  Walton, 
M.P, ;  Captain  G,  F,  A,  Whitlock,  B,E. 

The  Paper  read  was  :- 

'*The  Geographical  Conditions  determining  History  and  Religion  in  Asia  Minor.'^ 
By  Prof.  W.  M.  Ramsay. 
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Bj  EDWARD  HSAWOOD,  ICA.,  LArofioA,  a.a.8. 

Thb  following  ahbreyiations  of  nomis  and  the  adjeotiyes  deriyed  firom  them  are 
employed  to  indicate  the  souroe  of  articles  from  other  publications.  Geographioal 
names  are  in  each  case  written  in  ftill : — 


A.  s  Academy,  Aoademie,  Akademie. 
Abh.  8B  Abhandlungen. 

Ana.  =5  Annals,  Annales,  Annalen. 

B.  s  Bulletin,  Bollettino,  Boletim. 
Oom.  s  Commerce. 

O.  Bd.  s=  Gomptes  Bendus. 

Xidk.  s  Erdkunde. 

G.  s  Geography,  Geographic,  GheogiaflA. 

Gee.  =  Gesellsohaft. 

L  s  Institute,  Institution. 

Ii.  slsvestiya. 

J.  ^  Journal. 

k.  Q.  k.  ss  kaiserlioh  und  kSnigUoh. 

IC.  s  MitteUnngen. 


Hag.  s  Magazine. 

Hem.  s  Memoirs,  M^moires. 

Met  =  HeteorologioaL 

P.  =s  Proceedings. 

B.  =  Boyal. 

Bev.  s  Keview,  Bevue. 

B.  SB  Society,  Sooi^t€,  Selskab. 

Bitib.  s  SiUungsberioht. 

T.  s  Transactimis. 

V.  as  Yerein. 

Yerh.  s  Yerhandlungen. 

W.  s  Wissensohaft,  and  oompomidi. 

Z.  s  Zeitsohrift. 

Zap.  ss  Zapiski 


On  account  of  the  ambiguity  of  the  words  oetovo,  quatio,  etc.,  the  sise  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  oorer  in  inohes  to  the  neaiesi 
half-inch.    The  size  of  the  Jowmal  is  10  x  6|. 

A  seleetion  of  the  works  in  this  list  will  be  notieed  elsewhere  in  the  **  JonmaL'* 

ZUBOFB. 

Germany—Elbe.         Z.K.  SSehs.  SlatiiL  Bureaus  47  (1901) :  1-29.  eanssnmilllor 

Statistik  des  sachsiechen  Elbverkehrs  in  den  Jahren  1880  bis  1899.    Yon  Dr. 
Konrad  GaDzeDmiiller. 
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eexmanj— Slbe.  M,V.  Erdk.  HalU-a.-S.  (1901) :  46-47. 

Bewegping  des  Elbwaaserstandes  bel  Magdeburg  1891-1900.  Yon  Prof.  J. 
Maenss.     With  Diagram$, 

Qermaiijr-Xeteorology.    Ann.  Hydrographie  89  (1901) :  573-583.  Oxottnuum. 

Die  Aendenxng  der  Temperatur  Yon  Tag  za  Tag  an  der  deutsohen  KQate  in  den 
Jahren  1890  bis  1899.    Dr.  Groflsmann. 

Germanj — Oder.  Winkehnana. 

Bericht  Ges,  Vdlker-  u.  Erdk,  Stettin  (1899-1900):  35-36. 

Die  Bildnng  des  linken  Oderufera  you  Stettin  bis  Politz.  Yon  Prof.  Dr.  Winkel- 
mann. 

Oarmanj— Bieiengebirge.  G.Z.  7  (1901) :  583-590.  Friederieluen. 

Die  BieseDgebirgB-Exknrsion  des  XIII.  Deutsohen  Geographentages  (31.  Mai  bis  2. 
Juni  1901).    Yon  Dr.  Max  Friederichsen.     With  lUtutraiioni. 

Gennanj— Saxony.  

Kalender  und  StatiatischeB  Jabrbuoh  fiir  das  Konigreioh  Sachsen  .  .  •  anf  das 
Jahr  1902.    Dresden,  1901.    Size  9}  X  6|,  pp.  320. 

Oarmany— Stettin.  BerieJU  Ge$,  Vdlker-  u.  Erdk.  Stettin  (1899-1900):  5-12.    Xeilhaek. 

Zur  Geologie  und  Morphologie  der  UmgebuDg  Stettins.  Yon  Dr.  Keilhack. 
With  Map$, 

Germany— Tew.  M,V.  Erdk.  HdUe  a,  S,  (1901):  66-69.  Garbing. 

Die  Eiben  des  Kinggaues  nnd  des  Elchsfeldes.    Yon  Luise  Gerbing. 

Oreeee— Paxes  and  AntipaxoB.  B.S.G.  Italiana  2  (1901) :  769-792,  859-882.     Xartelli. 
Paxos  e  Antipaxos  nel  mare  Jonio.     Studio  geo-fisico  del  dottor  Alessandro 
Martelli.     With  Map  and  lUmtratimu. 

Hnngary.  Ann,  G,  10  (1901):  438-444.  Lacger. 

La  pliiine  hongroise :  AUoId  et  Puszta.    Par  M.  Tabb^  L.  do  Lacger. 
Hungary — Salt-lakes.  Kaleesinsky. 

Ueber  die  Ungariscben  warmen  und  heissen  Kochsalzseen  als  naliirliche  Warme- 
acoumulatoron,  sowie  iiber  die  Herstellung  von  warmen  Salzseen  und  Warme- 
acoumulatoren.  Yon  Alexander  v.  Kaleesinsky.  Budapest,  1901.  Size  10  x  7, 
pp.  26.    Preeented  by  the  Author. 

Iceland — Moraines.  Pjetursson. 

Ooereigi  K.  Danslie  Videntk.  S.  Forhand.  (1901) :  147-170. 

MorsQuer  i  den  islandske  Palagonitformation.    Af  Helgi  Pjetursson.     With  Map, 

Italy.  Le  GUhe,  MAn.  S.G.  Geneve  40  (1901) :  85-IOU.  Chaix. 

Notice  sur  les  YalUes  Yaudoises  du  Picmont.    Par  Paul  Chaix.     With  Map. 

Italy— Lakes.  Itiv.  G.  Italiana  8  (1901):  641-648.  MarinelU. 

Iio  studio  delle  sesse  nei  laghi  italiani.    Per  Olinto  Marinelli. 
Obserrations  on  the  **  seiches  "  in  various  Italian  lakes  have  lately  been  made. 

Italy— Lemene.  Biv.  G.  Italiana  8  (1901):  637-640.  Bertolini. 

Di  una  plena  del  flume  Lemene  in  relazione  alia  funzione  moderatrice  dell' 
Estuario.    Nota  del  prof.  G.  Lodovico  Bertoliui. 

Italy— Po  Delto.  MariaellL 

L'Aocroissement  du  Delta  du  Po  au  XIX'^"*"  Si(icle.  Par  S.  Marinelli.  (Universite 
Nouvelle,  Institut  Gcographique  de  Bruxelles.  Publication  No.  6.)  Bruxelles : 
Ferdinand  Laroier,  1901.  Size  10  x  6|,  pp.  36.  Majt,  Presented  by  tlie  Institut 
Gcographique  de  Bruxelles, 

Lake  of  doasUnce.  M,G.  Ges.  Wien  44  (1901):  262-26:>.  Fnohs. 

Die  Yerbreitun^  der  Thicrwelt  im  Bodensee.     Yon  Theodor  Fuchs. 

Xonte  Bosa.  Atti  B.A.  Lineei,  Rendiconti  11  (1902)  :  24-29.  DaineUi. 

Stato  attuale  dei  ghiacoiai  del  Monte  Rosa.    Nota  di  G.  Daiuelli. 

Portugal  and  Flanders.        B.S.G,  Lishoa  18  (1900):  15-27.  Cantinean. 

Origine  des  relations  commcrciales  entre  la  Flandre  et  le  Portugal.  Por  E. 
Cantineau. 
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BnBtia— Baltic  ProTinoM.    Deut$ehe  Bundtohau  Q.  24  (1901) :  70-77.  BtoxUn. 

Die  Talabakisohen  Inseln  auf  dem  Pleskauer  S^e.  Yon  P.  yon  Stenin.  With 
lUiuiraiion. 

The  Pleskauer  See  or  lake  of  PbIcoy  Ib  the  ■onthem  portion  of  Lake  Peipne. 

Slay  Baee.       Berieht  Ges.  VsUcer-  u,  Erdk.  Stettin  (1899-1900) :  22-25.  Bnaofian. 

Verbroitung,  Eintheilang  ond  Urspmng  der  Blayiaohen  Volkerstamme.  Yon  Dr. 
Bosohan. 

iwaden— Plant-life.  Cieya. 

Bihang  K.  Sveruk.  Veten$,'A.  Handlingar  86  (1901) :  No.  15,  pp.  105. 

Zum  Pfianzenleben  in  nordachwedisohen  Hoohfcebirgen.  Einige  okologiaohe  and 
phanologisobe  Beitrage.    Yon  Astrid  Cleye.     WUh  Flatst, 

Switierland.  

ADDuaire  Statistique  de  la  Suisse.  Public  par  le  Bureau  de  Statistique  du 
D^partement  Federal  de  rint^rieur.  Dixi^me  Ann^e,  1901.  Bern,  1901.  Size 
10  X  6^,  pp.  368. 

Switzerland.  Felbar. 

Die  Allmenden  des  alten  Landes  Sohwyz.  Yon  Theod.  Felber.  (Festschrift  der 
Geographisoh-Ethnographisohen  Gesellschalt  in  Ziirich,  pp.  61-84.)  Zurich: 
F.  Lohbauer,  1901.    Size  9  x  6^.    Majp. 

On  the  historical  and  economic  development  of  the  land  corporations  of  Schwyz. 

Switzerland— Fauna.  StolL 

Uber  xcrothermische  Relikten  in  der  Schweizer  Fauna  der  Wirbellosen.  Yon 
Prof.  Dr.  Otto  StoU.  (Festschrift  der  Geograpbisch-Ethnographischen  Gesell- 
schaft  in  Zurich,  pp.  145-208.)    Zurich :  F.  Lohbauer,  1901.    Size  9  X  6). 

Switzerland—eUciers.    B.S.G.  Italiana  2  (1901) :  916-929.  Xarson. 

Sui  ghiacciai  del  Bemina,  conclusioni  e  nota  suppletiva  sui  dati  idrografici  del 
Mallero.    Del  Prof.  Luigi  Marson. 

Switzerland— Loess.     Verh.  Naiurforteh,  Gea,  Basel  IS  (1901) :  271-286.        Gotzwiller. 
Zur  Altersfrage  des  LOss.    Yon  A.  Gutzwiller. 

Torkey— Crete.  Ann.  G.  10  (1901) :  445-446.  

Mission  de  MM"  Ardaillon  et  Cayeux  dans  I'ile  de  CrHe.    Par  Y.  L. 

This  expedition,  undertaken  early  in  1901,  had  in  view  geological  and  geographical 
research  (see  ante,  p.  212). 

Torkey— Mitylene.      B.8.G.  Com,  Bordeaux  27  (1901) :  353-359.  Oirard. 

L'ile  de  Metelin.    Par  B.  Girard. 

United  Kingdom.  Maekinder. 

Britain  and  the  British  Seas.  By  H.  J.  Maekinder.  London :  W.  Heinemann, 
1902.  Size  9^  x  6,  pp.  xyi.  and  378.  Mapi  and  llluttrations.  Presented  hy  the 
Publisher, 

This  is  the  subject  of  a  review  (^antcj  p.  489). 
United  Kingdom — Hertfordshire.  Yordkam. 

Hertfordshire  Maps:  a  Descriptive  Catalogue  of  the  Maps  of  the  County,  1579- 
1900.  By  Herbert  George  Fordbam.  First  Part.  (From  the  Transactions  of  the 
Hertfordshire  Natural  History  Society,  vol.  xi.  part  i.)  Size  10  x  7),  pp.  32. 
Maps.    Presented  by  the  Autlion 

United  Kingdom— Ireland.    P.B.  Irish  A.  6  (1901) :  331-389.  Knowles. 

The  Fourth  Ueport  on  the  Prehistoric  Bemains  from  the  Sandhills  of  the  Coast 
of  Ireland.    By  W.  J.  Knowles.     With  Illustrations. 

United  Kingdom— Ireland.     P.B.  Dublin  8.  9  (1901) :  422-435.  Lybnm. 

Prospecting  for  Gold  in  co.  Wicklow,  and  an  Examination  of  Irish  Rocks  for  Gold 
and  Silver.    By  E.  St.  John  Lybum.     With  Maps. 

United  Kingdom— Ireland.    P.B.  IHsh  A.  6  (1901)  :  415-449.  Westropp. 

The  Cabers  of  County  Clare:  their  Names,  Features,  and  Bibliography.  By 
Thomas  J.  Westropp.     With  Illustrations. 

A  table  shows  the  distribution  of  the  forts— some  2400  in  all — by  parishes,  the 
individual  names  witli  descriptions  beiug  given  later. 
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ASIA. 
China.  Havarra. 

i'hina  nnd  die  Chinesen.    Auf  GruDd  eines  20  jahrigon  Aufenthultes  im  Lande 
der  Mitte  gesobildert  von  B.  Navarra.    Zweiter  Band.    Bremen :  Max  Noasler, 
1901.    Si«e9x6,  pp.  497-1112.    Map  and  Hlu$traUoM.    Price  9$. 
This  is  not  a  mere  record  of  travel,  bat  contains  a  large  amount  of  solid  informa- 
tion, based  on  a  long  residence  in  the  countr}'.    The  author  was,  until  1899,  editor  of 
the  Ostasiatisehen  lAoyd  of  Shanghai. 

China.  B.R.8.G.  Madrid  43  (1901) :  166-272.  Olmet 

El  problema  do  la  China.    Ensajo  por  D.  Fernando  de  Anton  del  Olmet. 

China—Manohnria.        DeuUehe  Q.  Blatter  24  (1901) :  73-79.  Stavenhagen. 

Der  Wert  der  Mandschurci  fiir  Bussland.    Von  W.  Stayenhagen. 

Trsneh  Indo-China.         B.8,G,  Com.  Paris  22  (1901) :  335-850.  Bel. 

En  Indo-Ghine,  du  Sous-Sol.    Par  M.  J.  Marc  Bel. 
Deals  with  the  mining  resources  of  French  Indo-China. 

Trench  Indo-China.  Oenrais-Conrtellemont,  Vandelet,  and  others. 

Empire  Colonial  dc  la  France,  L'Indo-Chine,  Cochinchine,  Cambodge,  Laos, 
Annam,  Tonkin.    Preface  par  Marcel  Dubois.    Texto  par  GerTais-Courtellemont, 
Vandelet,  etc.    Paris :  Firmin-Didot  et  Cie.  and  A.  Challamel  (not  dated).    Size 
13  X  9|,  pp.  xvi.  and  196.     Map  and  Illustrations. 
This  is  the  second  part  of  a  well-illustrated  popular  description  of  the  French 

(Colonies,  the  first  part  of  which  dealt  with  Madagascar  (JoumaU  vol.  zvii.  p.  676). 

French  Indo-Obinar— Annam.    B.8,Q.  Com,  Paris  22  (1901) :  383-384.  Barthelemy. 

Lc  regime  e'conomique  de  la  Cote  d' Annam.    Par  Cte.  P.  de  Barthe'lemj. 

French  Indo-China— Laos.  Beinaeh. 

L.  deReinach.  Le  Laos.  2  vols.  Paris:  A.  Charles  (not  dated).  Size  11  x  9, 
pp.  (voL  i.)  534 ;  (vol.  ii.)  174.    Ifapa  and  Illuttrations.    Price  'S2s. 

This  work  does  for  the  northern  interior  of  French  Indo-China  the  service  rendered 
ibr  the  more  southern  regions  by  M.  Aymonier.  Besides  giving  a  general  view  of  the 
physical  geography  and  peoples  of  the  country,  the  author  (a  former  Government 
official  in  the  Laos  province)  supplies  a  sketch  of  its  political  history,  and  full  details 
as  to  its  resources,  trade,  industries,  means  of  communication,  etc.  The  second  volume 
consists  entirely  of  appendices  supplying  notes  on  special  points  of  interest. 

India— Burma.  Hisbet 

Burma  under  British  Rule— and  Before.  By  John  Nibbet.  2  vols.  Westminster: 
A.  Constable  &  Co.,  1901.  Size  9  x  5|,  pp.  (vol.  i.)  x.  and  460;  (vol.  ii.)  viii.  and 
452.    Price  32^.      Maps  and  Illustrations. 

This  is  naturally  rather  historical  than  geographical,  but  a  section  deals  with  the 
economic  aspects  of  Burma. 

India— Cenini.  

C!ensus  of  India,  1901.  First  Total.  Showing  variation  in  population  since  1881, 
and  percentage  of  variation.  (Extract  from  the  Proceedings  of  the  Government  of 
India  in  the  Home  Department  (Census),  under  date  <  'alcuttn,  the  15th  March, 
1901.)    Size  13|  X  8|.    Presented  by  Mr.  H.  //.  Risley,  Census  Commissioner. 

India — Madras.  


Report  on  the  Eodaikanal  and  Madras  Observations  for  1900-1901.  Size  13)  x8|, 
pp.  18. 

India,  ko.  Blanford. 

The  Distribution  of  Vertebrate  Animals  in  India,  Ceylon,  and  Burma.  By  W.  T. 
Blanford,  F.B.S.  (PhUosoph.  Trans.  Royal  8oc.,  London,  Series  B.,  vol.  194, 
pp.  335-436.)    Size  12  x  9.    Map.    Presented  by  the  Autlior. 

The  whole  of  India,  Burma,  and  Ceylon  is  divided  for  the  purposes  of  this  study 
into  nineteen  tracts,  distinguished  by  physical  characters,  the  main  zoological  features 
of  each  being  afterwards  considered.  Apart  from  tracts  formin<>:  parts  of  sub-regions 
extending  beyond  the  limits  of  India,  the  whole  is  subdivided  into  two  sub-regions,  a 
western  or  Cis-Gangetic,  and  an  eastern  and  northern  (Trans-Gangetic),  the  latter 
extending  also  into  Siam,  S.  China,  etc, 

Indian  Ocean— Seychelles.    Ann.  Idrogrofici  2  (1901) :  113-129.  

Cenni  sulle  Isole  Seychelles.  Dati  raccolti  con  la  R.  Nave  Staffetta,  oomandante 
P.  Botti,  durante  il  suo  soggiorno  a  Port-Victoria  (1899). 
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iBdo-China.  leolereq. 

Yoyaf^  d'une  Fran9ai8e  dans  1'Indo-Chine.    Par  Joles  Leclercq.    (Eztrait  de 
La  Avue  Q^n^raU,  novembre,  1901.)    Bruxelles :  Oaoar  Schepene  &  Oic,  1901. 
8ise  10  X  6|,  pp.  12.    Pre9ented  by  the  AiOhar. 
The  traveller  alluded  to  is  Mme.  Isabelle  Massleu. 

Japan — Formosa.  Wawn. 

Trade  of  North  Formosa  for  the  jear  1900.  Foreign  Office,  Annual  No.  2728. 
1901.    Size  9i  X  6,  pp.  16.    Priee  Id. 

Kalaj  Archipelago.  Pfliiger. 

Smaragdinseln  der  SUdsee.  Boiseeindriicke  und  Plaudoreien.  Yon  Dr.  Alexander 
PflUger.  Bonn :  Emil  Strauss  (not  dated).  Size  10  x  6),  pp.  x.  and  244.  Map$ 
andiUutirationa.    Priee  10<. 

This  profusely  illustrated  work  gires  the  observations  of  a  young  German  Uniyer- 
uty  lecturer  during  a  voyage  through  the  Malay  Archipelago,  during  which  visits  were 
paid  to  various  parts  of  Sumatra.  Celebes,  the  Moluccas,  Dutch  and  German  New 
Guinea,  and  the  Bismarck  Ajtshipelago. 

Xalaj  Archipelago — Amboina.  Yerbeek. 

Verh.  K.A,  Weiens.  Amsterdam  (2)  7  (1900)  :  No.  5,  pp.  9. 
Over  de  Geologic  van  Ambon  (ii.).    Door  B.  D.  M.  Vorbeek. 

Xalay  Archipelago — Borneo.  Beosari. 

Odoardo  lieccari.     Nello  Foreste  di  Borneo.     Ylapjgi  e  ricerche  di  un  Naturalista. 

Firenze :  Salvadore  Landi,  1902.     Size  10  X  7,  pp.  xvi.  and  668.    Mape  and  JUfu- 

trationt.  Presented  by  the  Author, 
The  greater  part  of  this  work  describes  the  researches  in  Borneo,  in  1865-68,  of  the 
well-known  naturalist.  Dr.  Beccari,  since  known  as  a  pioneer  explorer  in  New  (Guinea. 
In  spite  of  the  time  that  has  elapsed  since  the  traveller  first  made  acquaintance  with 
the  forests  of  Sarawak,  the  work  is  welcome  by  reason  of  the  compara.ti?e  scantiness  of 
{he  literature  on  that  part  of  the  island.  Dr.  Beocari  gives  copious  descriptions  of  the 
natural  features  as  well  as  of  the  native  races  of  the  districts  visited,  and  supplies,  a 
sketch  of  (he  recent  development  4^f  Sarawak,  partly  from  his  own  observations  during 
a  brief  subsequent  visit,  partly  from  already  published  authorities. 

Kalay  Archipela  go — Celebes.  Saraiin. 

Entwurf  einer  Geographisch-Geologischen  Beschreibunf?  der  Insel  Celebes.    Yon 
Dr.  Paul  Sarasin  und  Dr.  Fritz  Sarasin.    Weisbadcn :  C.  W.  Kreidel,  1901.    Size 
13  X  10,  pp.  xi..  344,  and  28.    Maps  and  Plates,    Price  50s. 
This  important  work  will  be  specially  noticed. 

Xalaj  Archipelago— Key  Islands.  Langen. 

Die  Kcv  oder  Kii-Inseln  des  O.  I.  Archipelago,  aus  dem  Tagebuche  eines  Colo- 
niste.  Yon  Kapt.  H.  Gottfr.  Langen.  Wien  :  Qurl  Gerold's  Sohn,  1902  [1901]. 
Size  9)  X  6,  pp.  09.     Map  and  lUustraiions,    Presented  by  the  Author. 

Xalay  Archipelago— Sumatra.  SohlegeL 

Geographical  Notes,  XYI.     The  Old  States  in  the  Island  of   Sumatra.     By 
G.  ^hlei^el.    (Reprinted  from  the  T'oung-Pao,  series  ii.  vol.  ii.)    Leyden ;  Oriental 
Printing  Office,  formerly  £.  J.  Brill,  1901.     Size  10  X  6^,  pp.  98.    Presented  by  the 
Author, 
This  will  be  noticed  in  the  Monthly  Record. 

Persia.  J.8.  ArU  50  (1901) :  65-78.  Ponton. 

The  New  Trade  Route  to  Persia  by  Xushkl  and  Sist^u.    Bv  Edward  Penton,  B.A. 
With  Map, 

Persian  Onlf— Trade.  Xemball. 

Trade  of  Persian  Gulf  for  the  year  1900.  Foreign  Office,  Annual  No.  2631,  1901. 
Size  9|  X  6,  pp.  50.    Price  3d. 

Bnssia.  Xeister. 

Russland  in  Asien.    Historisch-wirtschaftliche  Skizze.    Yon  M.  Meister.    (Fest- 
schrift der  Geographisch-Kthnographischen  Gesellschaft  in  ZUrich,  pp.  85-125.) 
Zurich  :  F.  Lohbauer,  1901.    Size  9  X  O^f.    Map. 
The  map  shows  the  Siberian  railway  and  other  projected  lines. 
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A7BI0A. 

Aoffola.     Miss.  Catholiques  88  (1901) :  569-572,  581-584,  597-599,  610-612.    Leeomto. 
A  traveTB  la  Haute-Cimb^basie.    Rapport  da  B.  P.  K.  Lecomte.    Map  and  lUtulr, 

Angola.  Seotiish  0.  Mag.  17  (1901) :  575-582.  Lavif. 

ItinerarieB  in  Portu^aeae  CoDgo.    By  Rev.  Thomas  Lewis. 

A  paper  read  at  the  Glasgow  meetiag  of  the  British  Association. 

Angola.  Hagreiros. 

Colonies  Portugaises :  Angola.  Brbve  Notice.  Par  A.  d*Almada  Ncgreiros.  Paris  : 
Alcan-Leyy,  li^Ol.  Size  9^  x  6,  pp.  48.  Map  and  Illusiraiions.  Presented  by 
the  Author. 

British  Central  Afriea.     P.  Phihsoph.  S.  Glasgow  82  (1900-1901) :  60-75.  Frasor. 

The  Zala  of  Nyasaland :  their  Manners  and  Customs.   By  the  Rev.  Donald  Eraser. 

British  Central  Afdea.  Sharpo. 

Trade  and  General  Condition  of  British  Central  Africa  Protectorate  for  the  Year 
1900-1901.   Foreign  Office,  Annual  No.  2722, 1901.    Size  9}  X  6,  pp.  46.   Price  2^(2. 

British  Central  Africa — Caeao  Cnltiyatlon.  MeClonnie. 

Theohroma   Cacao.     Nos.  2   &   3,  Scientific  Series   Local    Circulars,  Jan.  and 
April,  1901. 
British  Central  Afriea— liYingstonia  Mission.  ■ 

The  Livingstonia  Mission  of  the  United  Free  C*harch  of  Scotland  (British  Central 
Africa)  Report  for  1900.  Size  8^  X  5|,  pp.  iv.  and  80.  Map  and  lUusirations. 
Presented  by  United  Free  Church  o/  Scotland. 

British  East  Afriea.  Sliot. 

Africa.  No.  9  (1901).  Report  by  His  Majesty's  Commissioner  on  the  East  Africa 
Protectorate.  London :  Eyre  and  Spottiiwoode,  1901.  Size  13}  x  8|,  pp.  26. 
Price  3d. 

British  East  Afriea.  Gregory. 

The  Foundation  of  British  East  Africa.  By  J.  W.  Gregory.  London :  H.  Mar- 
shall &  Son,  1901.  Size  8}  x  5),  pp.  zii.  and  268.  Map  and  Illustrations.  Pre- 
sented hy  the  Publishers. 

This  work  is  intended  as  a  popular  account  of  the  course  of  events  which  have  led 
to  the  acquisition  for  Great  Britain  of  her  extensive  East  African  territory,  and  of  the 
progress  so  far  made  with  its  development.  It  should  prove  of  much  use  in  enabling 
the  general  reader  to  gain  an  adequate  idea  of  the  history  of  British  East  Africa  with- 
out being  obliged  to  consult  the  numerous  works  in  which  the  information  is  otherwise 
scattered.  Dr.  Gregory  writes,  as  a  rule,  with  full  knowledge  of  his  subject,  and  gives 
an  instructive  sketch  of  the  dawn  of  East  African  geography,  as  well  as  of  the  modem 
explorations  by  which  that  geography  has  become  more  accurately  known.  One  or  two 
points,  however,  might  be  criticized.  Thus,  while  referring  to  the  information  on  Arab 
routes  published  by  Denhardt  in  1881,  he  makes  no  allusion  to  the  similar  information 
collected  by  Mr.  Wakefield,  and  published  eleven  years  earlier  in  the  R.G.S.  Journal. 
Again  he  is  inclined  to  build  too  much  as  regards  early  Portuguese  traveh  on  Sanson 
d' Abbeville's  map  of  1635,  since  the  development  of  that  map  at  the  hands  of  carto- 
graphers from  1522  onwards  can  be  clearly  traced. 

Cape  Colony.  

Statistical  Begister  of  the  Colony  of  the  Cape  of  Good  Hope  for  the  year  1900,  with 
Supplement  partly  for  March  Quarter,  190 Land  partly  for  half-year  ended  June  30th, 
1901.  Cape  Town:  W.  A.  Kichards  &  Sons,  1901.  Size  KJ  x  8,  pp.  xvi.  and 
348.     Diagram.    Presented  by  the  Under  Colonial  Secretary. 

Central  Afrioa-^Kiyn.        Petermanns  M.  47  (1901) :  259-260.  Herrmann. 

Die  Kivu-Vulkane.  Briofilche  Mitteilung  des  K.  Grenzkommissars  Hauptmann 
Herrmann. 

Congo  State.  lemaire. 

Mission  Scientifique  du  Ka-Tanga.  R^sultats  des  observaMons  astrouomiques, 
magn^tiques  et  altimctriques  cfi'ectu^es  sur  le  territoiro  de  I'Etat  Indepeudant  du 
Cougo,  du  4  aoiit  1898  au  2  septembre  1900.  Premier  m^moire  (pp.  (iS.  llluntra- 
tiomt);    Deuxicmc   m^moire,   du   4   aoftt   1898  au  24  novembro   18'J8  (pp.  88) 
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46);  Stxi^me  m^moire,  dn  Dimancbe  23  jnillet  1899  an  Jendi  17  aoat  1899  (pp. 
60);  Septi^me  m^moiie,  da  YeDdredi  18  aoiit  1899  au  Yendredi  15  Beptembre  1899 
(pp.  58) ;  Huiti^me  m^moire,  da  Londi  18  septembre  1899  au  Samrai  14  ootobre 

1899  (pp.  60) ;  Neuribme  m^moiro,  du  Samedi  21  octobre  1899  au  Lundi  13 
novembre  1899  (pp.  46);  Dixi^me  m^moire,  da  Yendredi  17  novembre  1899  au 
Mercredi  24  Janvier  1900  (pp.  70);  Onzi^e  m^moire,  da  27  janTier  1900  au  23 
mars  1900  (pp.  66);  Douzieme  m^moire,  du  Samedi  24  mara  1900  au  yendredi  20 
avril  1900  (pp.  50) ;  Treizi^me  mdmoire,  dn  Samedi  21  avril  1900  au  Lundi  14  mai 

1900  (pp.  64) ;  Quatorzieme  m^moire,  dn  Mardi  15  mai  1900  an  dimancbe  10  Juin 
1900  (pp.  78) ;  Quinzi^me  m^moire,  du  Yendredi  15  juin  au  Samedi  25  aoftt  1900 
(pp.  94).  Par  le  Oapitoine  Charles  Lemaire.  Size  13  X  10.  Pruenied  by  the 
Author. 

The  yalue  of  Captain  Lemaire*8  astronomical  and  other  observations  has  been 
frequently  dwelt  upon  in  the  Journal.  The  publication  of  the  full  results  supplies  a 
solid  basis  for  the  cartogrraphy  of  the  southern  portion  of  the  Congo  State. 

Congo  State.  B.8.G.  Com.  Paris  88  (1901) :  257-283.  Lomaire. 

La  mission  scientifique  beige  du  Ea-Tanga.  Par  le  Capitaine  Ch.  Lemaire. 
WUh  Map. 

Congo  8Uts.  SeotliBh  O.  Mag.  17  (1901) :  526-556.  Lemaire. 

On  the  Con^:  the  Belgian  Scientific  Expedition  to  Ka-Tanga.  By  Captain 
Lemaire.     With  Portrait  and  Map.    Captain  Lemaire's  Itinerary. 

Congo  Btote.  Mouvement  G.  18  (1901) :  643-651 .  

Compagnie  du  Congo  pour  le  Commerce  and  Tlndustrio.  Asscmbl^e  gen^rale 
ordinaire  du  Deoembre  16,  1901.     With  Map. 

The  map  shows  the  territories  of  the  chief  commercial  companies  at  work  in  tho 
Congo  State. 

Congo  State.  Mouvement  G^ographique  18  (1901) :  607-615.  ■■■ 

La  Compagnie  du  Kasai.     With  Map. 
Dihome— Bailway.  Rev.  Frangaise  86  (1991) :  701-709.  Xontell. 

Le  chemin  de  fer  du  Dahomey.    Par  A.  Mont  ell.     With  Map. 

Xast  Africa— Coral-reefs.    Z.  Ge$.  Erdh.  Berlin  36  (1901)  :  115-144.  Worth. 

Lebende  und  jungfossile  Korallenriffe  in  Ost-Afrika.  Yon  Dr.  Emil  Werth. 
With  Maps  and  Illustrations. 

East  Africa— Hyasa.  Kolon.  Z.  8  (1901) :  409-412.  

Die  Schirehocblandbabn  und  die  Afrikanischen  Seengebiete. 

The  writer  considers  that  the  fears  which  have  been  expressed,  that  the  proposed 
Shire  railway  will  have  a  prejudicial  effect  on  German  East  Africa,  are  unfounded. 

East  and  South  Africa.  Sohanz. 

Ost-  und  Sud-Africa.  Yon  Moritz  Schanz.  Berlin:  Wilhelm  Susserott,  1902. 
Size  13  X  7,  pp.  458.     lUuntrations.    Price  lOs. 

The  writer  gives  a  useful  account  of  the  present  oondition  of  the  various 
Earopean  possessions  in  East  and  South  Africa  from  his  observations  during  a  recent 
journey. 

Egypt— ArchflBology.  Brodrick  and  Morton. 

A  Concise  Dictionary  of  Egyptian  Archieology.  A  Handbook  for  Students  and 
Travellers.  By  M.  Brodrick  and  A.  Anderson  Morton.  London :  Methuen  &  Co., 
1902.  Size  7x5,  pp.  viii.  and  198.  Illustrations.  Price  3s.  6d.  Presented  by  the 
Publishers. 

Intended  as  a  handy  book  of  reference  for  students  and  travellers  in  Egypt,  con- 
taining much  information  on  the  archieology  of  the  country  in  a  condensed  I'orm. 

Egypt — Bedawin.  Chantre. 

Les  Bedouins  d'Egypte.  Eequisse  Ethnographique  et  Anthopomdtrique.  Par 
Ernest  Chantre.    Lyon :  A.  Rey  &  Cie.,  1901.    Size  9  x  5J,  pp.  40. 

Egypt — Eharga  Oasis.  Ball. 

Kharga  Oasis :  its  Topography  and  Geology.  By  John  Ball,  ph.d.  (Survey  Depart- 
ment, Public  Works  Ministry.  Geological  Survey  Report,  1899,  part  ii.)  Cairo, 
1900.     Size  11  X  7J,  pp.  IIG.    Maps,  Plans,  and  Illustrations. 

One  of  the  valuable  series  of  memoirs,  of  which  those  relating  to  Farafra  and 
Dakhla  have  already  been  noticed  in  the  Journal. 
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Sgj{||tiaB  Bad&n.  B.8.0.  Ilaliana  8  (1901) :  930-940.  TappL 

Un*  escaraione  sal  basso  Sobat,  lettera  del  padre  L.  Tappi  al  socio  tenento  di 
yascello  L.  Yannutelli. 

Britrea.  Riv.  O,  Italiana  8  (1901) :  649-G53.  Mori. 

La  carta  dimostratiya  della  Colonla  Eritrea  e  region!  adiacenti  e  le  critiche  del 
Prof.  Gnido  Cora.    Attilio  Mori. 

Vrtncli  Congo.  B.S.O,  Com.  Paris  22  (1901) :  393-400.  Boahand. 

La  moyexme  Kyanga  (Congo  fran9ai8).    Par  M.  Bouhaud. 

FroBCh  Congo.        B.  ComiUVAfriqut  Franfaue  11  (1901):  295-301.  

Dans  le  Hant-Oabangui.    Par  M.  A.  T.     With  Map  and  Portraits. 

Account  of  recent  French  explorations,  including  those  of  MM.  SuperTllle  and 
Bos  referred  to  in  the  Journal  for  January  (p.  89). 

French  Sahara— In-Balah.         C.  Rd.  134  (1902) :  25-28.  FUunand. 

Sur  la  position  geographique  d'Ic-Salah,  oasis  de  Tarchipel  Touation  (Tidikelt), 

Sahara  central.    Note  de  M.  G.  B.  M.  Flamand. 
See  note,  anifj  p.  375. 
French  West  Africa.       B.S.O.  Com.  Paris  22  (1901) :  303-319.  Joalland. 

Autour  du  Tchad.    Par  M.  le  Gapitaine  Joalland.     With  Map. 
French  West  Africa — Senegal.  Erskine. 

Trade  of  Senegal  for  the  year  1900.    Foreign  Office,  Annual  No.  2725,  1901. 

Size  9}  X  6,  pp.  10.    Price  Id. 

French  West  Africa -Senegal.    C.  Bd.  134  (1902)  :  GO-63.  Yaiseur. 

Sur  la  d^couverte  du  terrain  nummulitique  dans  un  sondage  execute  k  Saint- 
Louis  du  Senegal.    Note  de  M.  G.  Vasseur. 

German  East  Africa.    M.  Deutsefi.  Schulzgeh.  14  (1901) :  225-^228.  Ambronn. 

Kesultate  der  von  Herm  Hauptmann  Schlobach  im  Jabre  1898  ausgefubrten 
-  astronomischen  Ortsbestimmungen.    Berechnet  von  Prof.  Dr.  Ambronn. 

Qerman  East  Africa.    Deutsch.  KotonialiAaU  12  (1901) :  902-906.  Charisins. 

Beisebericht  des  Hauptmanns  Charisius. 

On  an  expedition  through  the  steppe-regions  in  the  northern  interior  of  German 
East  Africa. 

eennan  East  Africa.     Z.  Ges.  Erdk.  Berlin  36  (1901) :  152-164.  XohlschtLtter. 

Die  Grabenlander  im  Xordlichen  Deutsoh-Ost-Afrika.     Von  Dr.  Y..  Kohlsch Utter. 
On  the  results  of  the  "  Pendulum  Expedition.'* 

0erman  Pousssions— Boundaries.    Globus  80  (1901) :  387-388.  Singer. 

Der  Stand  der  Abgrenzung  nnserer  afrikanischen  Schutzgebiete.    Von  H.  Singer. 

HOBTH  AKXBICA. 

Canada.  P.  and  T.B.8.  Canada  6  (1901) :  99-120.  Ells. 

The  Physical  Features  and  Geology  of  the  Palseozoic  Basin  between  tlic  Lower 
Ottawa  and  St.  Lawrence  Bivers.    By  B.  W.  Ells. 

Canada.  P.  and  T.B.S.  Canada  6  (1900) :  175-177.  Laflamme. 

Modifications  remarquables  causees  h  rEmbouohure  do  la  Kiviero  Ste.   Anne 
par  TEboulement  de  St.  Alban.    Par  J.  C.  E.  Laflamme. 

Canada.  P.  and  T.B.8.  Qinada  6  (1900) :  179-186.  Laflamme. 

Eboulement  h  Saint  Luc-dc-Vincennes,  Biviure  Champlain,  Ic  21  scptembre  1895. 
Par  J.  C.  K.  Laflamme.     With  Illustrations. 

Canada — British  Columbia.  ■ 

The  Year  Book  of  British  Columbia.    Compendium,  1897-1901.     Victoria,  IJ.C. 
Size  10  X  7,  pp.  216.     Map  and  Illustrations. 

Canada— British  Columbia.    Alpine  J.  20  (1901) :  491-504.  Stutflold. 

Mountain  Travel  and  Climbs  in  British  Columbia.     By  Hu>rli  K.  IVI.  Stutflold. 
With  Illustrations. 

Describes  the  journey  made  in  1900  in  comf  any  with  Prof.  X.  Collie  {Journal, 
vol.  xvii.  p.  252). 
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CiAftdft— Geologj.         P.  and  T,B,S,  Canada  6  (1900):  187^225.  Ami. 

Synopflifl  of  the  Greology  of  Canada.  (BeiDg  a  smnmary  of  the  principal  tenM 
used  in  Canadian  Geological  Nomenclature.)    By  Henry  M.  Ami. 

Canada—Labrador.         Blaekwood'a  Mag,  170  (1901) :  688-698.  OrenfelL 

Life  in  Labrador.     By  W.  T.  Grenfell. 

Canada — Omithologj.  Xaeou. 

Geological  Survey  of  CJanada.  Catalogue  of  Canadian  Birds.  Part  i.  Water 
Birds,  Gallinaceous  Birds,  and  Pigeons.  Including  the  following  orders :  Pygo- 
podes,  Longipennes,  Tnbinares,  Steganopodes,  Anseres,  Herodiones,  Paludicolie, 
LimioolA,  Gallinao,  and  ColumbA.  By  John  Maooun.  Ottawa,  1900.  Size 
10  X  6^,  pp.  viii.  and  218.    PretenJUd  by  the  Geohgioal  Survey  of  Canada. 

Canada— Rooky  Moontaini.      Travel  6  (1901) :  243-248.  Steele. 

In  the  Heart  of  the  Canadian  Rockiee.    By  Louis  J.  Steele.     With  lUfutratioiu, 

On  a  journey  in  the  Mount  Assiniboine  region  in  1901,  in  which  Mr.  H.  G.  Bryant 
took  part. 

Xexioo.  P.  and  T.R,8.  Canada  6  (1900)  :  205-265.  Campbell. 

Mexican  Colonies  from  the  Canary  Islands  traced  by  Language.  By  the  Rev. 
John  Campbell.     With  Plate; 

Mazieo.  B.8.G.  y  EttaditUea  Rep.  Mexieana  4  (1897) :  264-269.  Noriega. 

Los  progresos  de  la  Geografia  en  Mexico.    Por  el  seSor  Profeaor  Eduardo  Noriega. 

Mexieo— Popoeatepetl.      M.O.  Oee.  TTim  44  (1901) :  219-238.  Behmit. 

Eine  Besteigung  dea  Popocatepetl  in  Mexico  im  Jahre  1866.  Von  Dr.  Ernst 
Bitter  Sohmit  t.  TaTera. 

Vorth  America — Mammals.  Elliot. 

A  List  of  the  Land  and  Sea  Mammals  of  North  America  north  of  Mexico.  Supple- 
ment to  the  Synopsis.  By  D.  G.  Elliot.  (Field  Columbian  Museum,  Publication 
57.  Zoological  Series,  vol.  iu  No.  2.)  Chicago,  1901.  Size  10  x  6J,  pp.  477-522. 
PlaUe. 

United  States.  National  O.  Mag.  18  (1901) :  381-389.  

The  Sex,  Nativity,  and  Colour  of  the  People  of  the  United  States.  With 
Diagram: 

Vnited  States.— California.    National  G,  Mag.  12  (1901) :  391-392.  Holder. 

A  remarkable  Salt  Deposit.    By  Charles  F.  Holder.     With  lUiutrations. 
On  the  method  of  exploitation  at  Sal  ton,  California. 
United  States -Oregon.         J.  School  G.  6  (1901):  281-289.  BnsieU. 

Climate,  Vegetation,  and  Drainage  of  Cascade  Mountains  of  Northern  Washing- 
ton.   By  I.  C.  Russell. 

Abstracted  from  a  paper  by  Prof.  Russell,  noticed  in  vol.  xvii.  of  the  Journal 
<p.  662). 

United  States— Texas.     National  G,  Mag,  12  (1901) :  430-432.  Baker. 

The  Ijost  Boundary  of  Texas.    By  Marcus  Baker.     With  Map. 

Many  of  the  monuments  set  up  by  Clark  during  his  survey  of  the  103rd  meridian 
in  1859-60  have  disappeared,  and  a  fresh  survey  is  much  needed. 

United  States — Urban  Population.  

Twelfth  Census  of  the  United  States.  Urban  Population  in  1900.  (Census 
Bulletin,  No.  70,  July  11,  1901.)    Size  llj  x  9,  pp.  14. 

This  was  noticed  in  the  Journal  for  October,  1901  (p.  445). 

tTnited  States— ITtali.       Seotti$h  G.  Mag.  17  (1901):  617-644.  Talmage. 

The  Great  Salt  Lake.    By  Prof.  James  E.  Talmage,  fh.d.    Map  and  llluitratione. 

CENTBAL  AHD  SOUTH  AMEBIOA. 

Bolivia  and  Paraguay.  Qnijarro. 

La  Cuestidn  de  limites  entre  Bolivia  y  el  Paraguay.    Documentos  de  la  Mision 

confidencial  desempeilada  por  el  Doctor  Antonio  Quijarro  en   Enero  de  1901. 

Buenos  Aires,  1901.     Size  8|  X  6,  pp.  114.     Preeented  by  the  Author. 

British  West  Indies.  Walker. 

The  West  Indies  and  the  Empire.  Study  and  Travel  in  the  Winter  of  1900-1901. 
By  H.  de  R.  Walker.  London:  T.  Fisher  Unwin,  1901.  Size  9  x  5 J,  pp.  x.  and 
254.    Map.    Preeented  by  the  Publisher. 

No.  IV.— April,  1902.  2  x 
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A  study  of  the  West  Indian  problem,  based  on  personal  inTestigation.  While 
dealing  lar^ly  with  the  position  of  the  sugar  industry,  the  autbor  keeps  in  view  the 
wider  question  of  Imperial  responsibility  for  the  welfare  of  our  West  Indian  ooloniep, 
and  attempts  to  answer  the  question  whether  we  have  done  all  that  is  required  to 
further  that  welfare. 

Central  America  and  West  Indies.  KMnt. 

Stanford's  Compendium  of  Geography  and  Travel  (New  Issue),  Central  and  Soutli 
America.  Vol.  II.  Central  America  and  West  Indies.  By  A.  H.  Keanc.  Edited 
by  Sir  Clements  Markham,  k.o.b.,  f.b.s.  London:  Edward  Stanford,  1901.  Sise 
8  X  5|,  pp.  xxiT.  and  496.  Map%  and  JUuttrationt.  Priee  15«.  PreienUd  by  the 
PMiiher, 

This  will  be  specially  noticed. 

Chile.  Petermanns  M.  47  (1901) :  262-264.  Hammer. 

Die  Messnngsmethoden  der  ohilenisohen  Grenzkommission.  Yon  Prof.  Dr.  E. 
Hammer. 

The  writer  discusses  the  methods  of  survey  described  in  Prof.  Bertrand's  paper  Id 
the  Journal  for  September,  1900. 

Coita  Biea.  B.L  FUO.  Costa  Bica  1  (1901) :  219-222.  Fittier. 

La  presiiSn  atmosf^rica  en  San  Jose  seg^n  las  observaciones  praclicadas  de  1889 
i.  1900  en  el  observatorio  Meteoroldgico  Nacional  por  Enrique  Pittier.  With 
Di<igram. 

Jamaioa.  

Institute  of  Jamaica.  Jamaica  in  1901 :  a  Handbook  of  Information  for  Intending? 
Settlers,  with  Notes  for  Visitors.  Kingston.  Jamaica.  London:  H.  Sotheran  & 
Co.,  1901.  Size  9  X  5|,  pp.  vi.  and  112.  Map  and  IUustration$.  Presented  by 
MeuTB.  H.  Sotheran  it  Co. 

Patagonia  and  Chile.  Stephanl 

Bihang  K.  Sventl:  Vetenf,-A.  Handlingar  27  (1901):  No.  6,  pp.  69. 

Beitrage  zur  Lebermoos-Flora  Westpatagoniens  und  des  sUdlicben  Chile.  Yon  F. 
Stephani.    Mit  einer  Einleitung  von  P.  Duseo. 

Sonth  America— Palms.  Lindman. 

Bihang  K.  Svemh.  Vetens.A,  Handlingar  26  (1901) :  No.  5,  pp.  42. 
Beitrage  zur  Palmen-Flora  Siidamerikas.    Yon  C.  A.  M.  Lindman.     With  Platet. 

AUSTRALASIA  AHB  PACIFIC  ISLANDS. 

Anitralift— Diioovery.      B.G.S.  Auetralana  (Victoria)  19  (1901)  :  63-82.  Gordon. 

Did  De  Quiros  land  at  Port  Curtis?  A  Reply  to  Cardinal  Moran.  By  George 
Gordon. 

Australia— Disoovery.     B.0.8.  Australatia  (Victoria)  19  (1901)  :  ,39-52.  Moran. 

Was  Australia  discovered  by  De  Quiros  in  the  year  1G06?    Additional  remarks 
by  His  Eminence  Cardinal  Moran.    Also  separate  copy.     Sydney  and  Brisbane  : 
W.  Brooks  &  Co.,  1901. 
This  was  referred  to  in  the  Monthly  Record  for  March. 

Australia— Diseorery.    B.O.S.  Atutralatia  (  Victoria)  19  (1901) :  53-62.      Sutherland. 
De  Quiros  and  the  Discovery  of  Australia.    A  Reply  to  C  ardinal  Moran.     By 
Alexander  Sutherland,  m.a. 

Australia— Early  Yoyages.  Thomson. 

BM.8.  Australasia  (  Victoria)  19  (1901) :  83-88. 

H.M.S.  Lady  Nelson,   By  Captain  Wm.  Campbell  Thomson.    With  Illustration. 
It  was  one  of  the  boats  of  the  Lady  Nelson  that  first  discovered  and  entered  Port 
PhUlip. 

Anstralia- Water  Supply.    J.R.  Colonial  L  83  (1901-2) :   40-54.  Cox. 

The  Water  Supply  of  Australia.     By  W.  Gibbons  Cox. 

lyt  Yanghan. 

Fijt  Meteorological  Observations  taken  at  Siwa  during  1900.  By  J.  D.  W. 
Yaughan.    Siwa :  K.  J.  March,  1901.    Size  13  x  8^,  pp.  16. 

eerman  Hew  Guinea.     If.  Deutsch.  Schutzgeb.  14  (1901)  :  229-241.  Schnee. 

Ueber  Ortsnamen  im  Bismarck-Archipel.     Yon  Bezirksrichter  Dr.  Schnee.    Map. 
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Hew  Oninea.  Viermejer. 

Tijdf.  A\  Ned.  Aard.  Geiiooii.  Anuierdam  18  (1901):  95G-962. 

De  Zuidkust  van  Nieuw-Gninea.    Door  J.  F.  Niermeyer. 

New  Zealand.  Barron. 

Report  of  the  Department  of  Lands  and  Survey,  New  Zealand,  for  the  year  1900- 
1001.     By  Alexander  Barrnn,  AmUtant  Surveyor-General.    Wellington,  1901. 
Size  13  X  8^,  pp.  xsvi.  and  30G.    Maps,  Plan$,  and  lUuitraiioM. 
See  note  in  February  Journal  (p.  221). 

New  Zealand— Hiitorical.    /.  Polyne$ian  8,  10  (1901):  107-165.  Beat. 

Te  Wbanga-Nui-A-Tara      Wellington  in  Pre-Pakeha  Days.    By  Eledon  Beet. 

On  Maori  traditions  and  tlieir  bearing  on  the  qnestion  of  the  first  peopling  of  New 
Zealand. 

Paciae.  R.G.S.  Au^trah^ia  (Victona)  19  (1901)  :  17-29.  Chewingf. 

Amongst  Tropical  Islands.    By  Miss  Hannah  Chewing^.    Map  and  lllustrfUionM, 
Pacific.  National  G.  Mag.  12  (1901) :  418-429.  Lavgley. 

Diary  of  a  Vr>yaj?e  from  San  Francisco  to  Tahiti  and  Beturn,  1901.  By  S.  P. 
liSngley.     With  Maps  and  Illustrations. 

Pitoaim  Islavd.  

Fnrther  Correspondence  relating:  to  the  Condition  of  the  Pitcairn  Islanders. 
London :  Kyre  &  Spottiswoode.  1901.    Size  13  x  Sj,  pp.  8.    Price  Id. 

Queensland.  Dixon. 

Index  to  Names  of  Places.  Mine§,  Reef<>,  etc.  occurring  in  the  Geological  Survey 

Reports.  Queensland.  Nos.  I  to  13:1  (inclusive).  By  Russell  Dixon.  Brisbane, 
1901.     Size  13^  x  8^,  pp.  26. 

FOLAB  BEGI0N8. 

Antarctic — Belgian  Expedition.      ^Inn.  Cr.  10  (1901):  454-461.  Zimmermavn. 

Quelques  re'sultats  de  rexpedition  antarctique  bel<;e.     Par  Maurice  Zimmerraann. 

Antarctic— German  Expedition.    Petermanns  M.  47  (1901):  231-2:t3.  Drygaltki. 

Die  deutache  Siidpolar-Expedition,  Erster  Bericht.  Von  Professor  Dr.  E.  y. 
Drygalski. 

See  note  in  Journal  for  January  (p.  97). 

Antarctic— German  Espadition.  [Drygalski.] 

Vtrh.  Ges.  Erdk.  Berlin  28  (1901):  422-428. 

Erster  Beiicht  des  Leiterd  dcr  Deutschen  Stidpolar-Expedition. 

Arctic — Bear  Island-  Cleve. 

Bihang  K.  Svtml:.  Vetem.  A,  Handlingar  26  (1901) :  No.  10,  pp.  25. 

Butr'age  zur  Flora  der  Bareu-Insel.     I.  Die  Diatomeen.    Yon  Aslrid  Gleve. 

Arctic— Bear  Island.  Swenander. 

Bihang  K.  SrensJ:.  Vtteng.  A.  Handlingar  26  (1901) :  No.  3.  pp.  50. 

Beitrdgo  zur  Fauna  der  Biiren-Insel.    I.  Die  Vogel.    Von  G.  Swenander.    With 
Map  and  Plates. 
Papers  on  otlier  sections  of  tLe  Flora  and  Fauna  appear  in  the  same  Yolume. 

Arctic— Crustacea.  Ohlin. 

Bihang  K.  Svemh.  Vetens.  A.  Handlingar  26  (1901)  :  No.  12,  pp.  54. 

Arctic  Crustacea  collected  durinpr  tlie  Swedish  Arctic  Expeditions,  1898  and  1899, 

under  the  direction  of  Professor  A.  G.  Nathorst.   I.  Leptostraca,  Isopoda,  Cumacea. 

Bv  Axel  Ohlin.     With  Plates, 

Arctic  —Franc  Joief  Land       P.R.  DuUin  8.  9  (1900) :  27U282.  Carpenter. 

CoUembola  from  Franz-Josef  Land.  (Collected  by  Mr.  W.  8.  Bruce,  1896-97.)  By 
George  H.  Cari)enter,  b.sc.  Pantopoda  from  the  Arctic  Seas.  (Dredged  by  Mr. 
W.  S.  Bruce.  1897-98.)    By  George  H.  Carpenter,  b.sc. 

Arctic — Jan  May  en.  Dnsen. 

Bihang  K.  Svenfl:  Vetens.  A.  Handlingar  26  (1901) :  No.  13,  pp.  16. 

Bcitriige  zur  Flora  der  Insel  Jan  Mayon.    Von  P.  Dus^a.     With  Plate. 

2  N  2 
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PoUr  Exploration.  Gltbrn  81  (1902) :  21-26.  Biagtr. 

Die  Polarforschuug  im  Jahre  1901.     Von  U.  Siogcr. 

Polar  Begions.  P.  Philotoph.  S.  Glatgow  32  (1000-1901) :  1-12.  Braea. 

Arctic  and  Antarctic.     Uy  Williiim  8.  Bruce.     With  lUtutratioru. 

•Spitsbergen.  Carlheim-OyllanikiOd. 

Bihang  K.  Seen$h.  Vetenit.  A.  ILandlingar  26  (1901):  No.  4,  pp.  54. 

Travanx  de  i*expedition  snedoise  au  Spitzbcrg  en  1S98  poar  la  mesure  d'un  arc 
du  mcridien.  Par  V.  Carllieim-Gyllcuskold.  No.  4.  Determinations  de  latitudes 
et  de  longitudes. 

•flpltf  bergen  and  Bear  Iiland.  Andertson  and  Heaselonn. 

Bihang  K.  Svensh.  Velens.  A.  Handlingar  26  (1901):  No.  1,  pp.  88. 
IMdrag  till   Kannedoinen   om   Spetsbergens  och   Beeren   Eilands  Karlvuxtflora, 
grundade  pu  iaktiagelser  under  1898   nrs  svcnska  polarexpcdition.    Af  Gunuar 
Andersron  och  Henrik  Hesselman.     With  Plates. 

KATHEKATICAL  QEOOBAPEY. 

Preeetiion.  P. R.  Irish  .4.6(1 901 ) :  450-450.  Cloee. 

Uipparchos  and  the  Precession  of  the  Kquinoxes.     By  Rev.  Maxwell  H.  Cloee. 
iBurveys.  Z,  Qes.  Krdi:.  Berlin  36  (1901):  145-151.  Btavenhagen 

IJber  die  englische  Landesaufnahme  in   Europe  uud   Vorder-Indien.      Von  W. 
Stavenhagen. 

Surveys— Levelling.     A.T.  Teenico  € Indtittnal  Peru,  Ho.  5  (1001)  :  5-37,  Blnme. 

Sociedad  Narional  de  Ingenieros  Aiio  1901.  Ajustc  de  los  Instrumentos  de  nivelar. 
Por  el  ingeniero  Federicj  Blume. 

PHYSICAL  AND  BIOLOGICAL   GEOOBAPHT. 

•Geology.  P,R,  Dublin  8,  9  (1000) :  325-332.  Joly. 

On  the  Inner  Mechanism  of  Sedimentation.'  (Preliminary  Note.)  By  J.  Joly,  d.sc. 

•Geology — Wind-Aotion.  Credntr. 

Bericht  Q€8.  Tiilher-  u.  Erdh.  Stettin  (1809-190r))  :  30-35. 

Ueber  die  geologischen  Wirkiingen  des  Windes.     Von  Professor  Dr.  Credner. 

•Geomorphology— Fiords.        /.  Sehool.  G.  5  (1901) :  32G-333.  Hnbbard. 

Fiords.    By  George  D.  Hubbard. 
Glacial  Epoch.  del  et  Terre  22  (1901)  :  27-G5.  ArftowakL 

A  propoe  de  la  question  du  climat  des  temps  glaciaires.     Par  H.  Ar9tow8ki. 

•Glaeiers— Moraines.     Alh.  K  K.G.  Gea.  Wien  3  (1901) :  (Nr.  4)  :  pp.  334.  BohBL 

Gescbiohte  der  Mor&nenkunde  Von  Dr.  August  Biihm  Edlen  von  Bohmeraheim. 
With  PIoUb.    Also  separate  copy. 

The  larger  part  of  this  work  consists  of  a  historical  r€sum€  of  researoh  on   the 

.subject  of  moraines.     This  is  followed  by  an  accouut  of  the  discussiou  at  the  glacier 

conference  of  1899«  and  a  statement  of  the  author's  views  as  to  the  olassifioatioii  and 

nomenclature  of  moraines,  which  differ  considerably  from  those  adopted  at  the  oou- 

ference.    A  bibliography  of  650  books  and  papers  on  moraines  is  added. 

IceCaves.  ^'at,  Q.  Mag.  12  (1901):  433-431.  MeOee. 

loe-Gaves  arid  Frozen  Wells.    By  W-J  McGce. 

After  referring  to  Mr.  Kimball's  paper  on  this  subject  (of.  ante^  p.  220),  the  writer 
points  out  the  need  for  observation  of  the  allied  phenomena  of  ''blowing  caves,'* 
**  breathing  wellj?,**  etc. 

limnology.      Berieht  Oes.  Volker-  u.  Erdf:.  Stettin  (1899-1900)  :  15-18.  Halbfaat. 

£inige  Kapitel  au«  der  modemen  Seeenforschung.     Von  Dr.  Ualbfass. 

On  the  modern  development  of  limnological  research. 

Meteorology— Snow.  itfeteoro^.  Z.  18  (1901):  567-570.  WeetmaaiL 

Elnige  Beobachtungen  iiber  das  Schwinden  einer  Sohneedeoke.  Yon  Dr.  J. 
Weetmaun. 

Ooeanography.  Deutsche  G.  BlaUer  24  (1901) :  96-174.  Knig. 

Die  Kartographie  der  Meeresstrumungen  in  ihren  Beziebangen  zur  Entwickeluug 
der  Meereskunde.    Von  Martha  Krug. 
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Oceanography.  Tboalet  and  Binder. 

Resultats  des  GninpajrneB  soientifiques  accomplies  sur  son  yacht  par  Albert  I*'*' 
Prince  Souverain  de  Monaco,,  publics  sous  sa  direction  avec  le  concoars  de  M. 
Jules  Richard.  Fasc.  xix.,  Etnde  de  fonds  marina  proTenant  du  voittinage  des 
Azores  ot  de  la  portion  orientale  de  TAttantique  nord,  par  J.  Thoulet  (pp.  66). 
Fasc.  XX..  Alcyonaires  provenant  des  Campagnes  de  VJIirondeUe  (1886-1888), 
par  Th.  Binder.  1901.  Size  14  x  11,  pp.  64.  PlaUs,  Presented  by  H.S.U,  the 
Prince  of  Monaco. 

Oceanography.  Rev.  Seientifique  16  (1901):  737-741.  Thonlet. 

Ija  transparence  et  la  oouleur  de  la  mer.    Par  M.  J.  Thoulet. 
Oceanography — Atlantic  Oeean.  Cleve,  Ekmaa,  and  Pettersion. 

Les  variations  Annuelles  de  I'eau  de  surface  de  I'Oce'an  Atlantique.    Par  P.  T. 

Cleve,  G.  Ekman.  O.  Pettersson.    Goteborg  :  Bonniers  Tryokeri  Aktiebolag,  1901. 

iSize  18  X  12^.     Charts  and  Diagrams. 

This  is  noticed  elsewhere  (ante,  p.  358). 

Oc»tnography— MethodB.     Rev.  Maritime  161  (1901):  2207-2212.  Thonlet. 

Sur  le  mode  de  recolte  des  echantillons  du  sol  sous-marin.    I*ar  J.  Thoulet. 

Eiyer-Captnre.  C.  Rd.  133  (1901)  :  061-963.  Fonmier. 

Les  phenomenes  de  capture  des  conrs  d*eau  superficiels  par  les  cours  d'ea'u  son- 
terrains,  dans  les  regious  calcaires.     Note  de  M.  £.  Foumier. 

This  is  noticed  in  the  Montlily  Record. 

Bivers  and  Lakes.  B.S.G.  Lille  36  (1901)  :  385-392.  Qnarre-Beybonrbon. 

Un  Manuscrit  geographique  du  XVIll'"  siecle.     Par  L.  Quarr^-Reybourbon. 

The  manuscript,  by  F.  C.  de  Yenasque  (176G).  forms  a  hydrographical  dictionary  of 
the  rivers  and  lakes  ot  the  world. 

ANTHBOFOOEOGBAPHT  AKO   HISTORICAL   OEOOBAPHY. 

Agriculture.  Ann.  G.  10  (1901) :  385-400.  Hitler. 

L*e volution  de  Tagriculture.     Par  Henri  Hitier. 
Anthropogeography.     Popular  Science  Monthly  60  (1901)  :  158-165.  Clayton. 

The  Induence  of  Rainfall  on  (Commerce  and  Politico.     By  H.  Helm  Clayton. 

Anthropology.  Scottish  G.  Mag.  17  (1901)  :  569-574.  Dingelstedt. 

Anthropological  Investigutions  in  the  Alps  and  tlie  Caucasus.  By  Victor 
1  )iiigelstedt. 

Anthropology.  Hntehinson  and  Othersv 

The  Living  Races  of  Mankind.  A  popular  illustrated  account  of  the  customs, 
habits,  pursuits,  feasts,  and  ceremonies  of  the  Races  of  Mankind  throughout  the 
world.  By  H.  N.  Hutchinson,  J.  W.  Gregory,  R.  Lydekker,  assisted  by  eminent 
t])ecialist8.  London:  Hutchinson  &  Co.  [Not  dated.]  Size  11  x  8^,  pp.  8,  viil., 
and  584.     Maps  and  Illustrations.    Presented  by  1/m  Publisliers. 

This  work  will  be  useful  as  supplying  to  the  general  public  a  comprehensive 
account  of  the  various  races  of  mankind,  brought  to>;ether  from  the  writings  of  the 
l>est-known  travellers  and  anthropologists.  It  is  remarkable  for  the  very  extensive 
aeries  of  illustrations,  all  from  phofcogxaphs.  which  will  be  of  value  to  students  as  well 
as  the  class  of  readers  for  which  the  work  is  primarily  intended.  The  work  is  in  the 
main  descriptive,  and  disputed  questions  as  to  the  origin  and  affinities  of  the  races 
are  very  brietly  touched  upon,  if  alluded  to  at  all.  Thus  the  opening  chapter  starta 
a&t  once  with  a  description  of  the  Polynesians,  without  any  general  treatment  of  the 
broad  problems  of  anthropology,  while  in  describing  the  races  of  Europe,  the  authors 
^ive  no  introductory  sketch  of  the  problems  of  classification,  on  which  recent  research 
lias  thrown  so  much  light.  The  book  is  therefore  to  be  regarded  aa  supplementary  to- 
Uiore  systematic  treatises  rather  than  as  complete  in  itself. 

Colonintion — Methods.  

Treasury  Deparhnent. — Bureau  of  Statistics,  Colonial  Administration,  1800-1900. 
Methods  of  Government  and  Development  adopted  by  the  principal  Colonizing 
Nations  in  their  control  of  Tropical  and  other  Colonies  and  Dependencies,  with 
Statistical  Statements  of  the  Area,  Population,  Commerce,  Revenue,  etc.,  of  each  of 
the  World's  Colonies.  Including  Bibliography  of  Colonies  and  (colonization  pre- 
pared by  the  Library  of  Congress.  (From  the  Summary  of  Commerce  and  Finance 
for  October,  1901.)     Washington,  1901.     Size  llj  X  9J.  pp  1199-1631.    Map. 
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Oomxnercial  Geography.    P.  Amerinn  PhUotoph.  S.  40  (1901) :  G2-85.  Haapt. 

Methods  of  ImproTiD^r  Ocean  Bars.     By  Lewis  M.  Haapt. 

Commereial  fleography — Gold.  Serrigny. 

Rev.  tranfai9e  26  (1901):  407-419,  455-4(>5. 
L'or  daDs  le  Monde.    Par  J.  Servigoy.     With  Maps  and  HluUration$. 
Commtreial  Geography— Maps.  Friediieb. 

Die  AnwenduQg  der  Kartographischen  Darstellungsmittel  anf  wirtschafta^eo- 
graphischen  Karten.     Von   Ernst   Friedrich.     Leipzig:   J.  C.  Hinriohs,  1901. 
Size  10  X  7i,  pp.  30.    Map.    PretenUd  by  the  Puhluher, 
The  aothor,  who  is  engaged  io  the  preparation  of  a  oommeroial  mnp  of  Africa  on 
the  eoale  of  1  :  10,000,000,  here  discusses  the  methods  to  be  recommended  for  saoh 
maps. 

BIOGBAPHY. 

Deehy.  DeuUehe  nuneUchau  G.  24  (1901) :  84-88.  

Morii  V.  IMchy.     With  Portrait. 
Kingtley.  Hayford. 

Mary  H.  Kiogsley  from  an  African  Standpoint.  By  Bev.  Mark  C.  Hay  ford. 
London:  Bear  &  Taylor.  [1901.]  Size  7x5,  pp.  16.  Portrait.  Price  2d. 
Prttented  by  the  Author. 

Vegreiroi.  

M.  Almada  Neg^iros,  G^graphe  et  Litte'rateur  Tortusiais.  With  Portrait.  (From 
Lee  A€tualit^4  Diplomatiqttee  and  Coloniaht,  Sept.-Octobre,  1001,  pp.  206-208.) 
Size  11  X  7i. 

Vordenilddld.  Deutsche  Rundschau  0. 24  (1901) :  88-90.  

Adolf  Erik  Freiherr  v.  NordenskiolJ.     With  Portrait. 
Orleans.  Rer.  Fran^ue  26  (1901) :  546-550.  

Mort  du  Prince  Henri  d'Orle'ans.     With  Portrait. 
Torqnatns.  M.  V.  Erdk.  HaUe  a.  S.  (1901) :  17-45.  Berg. 

Qeorg  Torquatas  als  altester  Halberstadter  Topograph  (1574).    Von  A.  Berg. 

GEHSBAL. 

Balloon  Aiesate— Bespiratioa.    ( '.  Rd.  183  (1901) :  949-951.  Tiisot  and  Hallioa. 

Les  ph^oomt^nes  physiques  et  chimiquos  de  la  respiration  a  differentes  altitudes, 
pendant  nne  ascension  t;n  ballon.     Note  de  MM.  J.  Tissot  et  Hallioa. 

Ballooning.  Rer.  Fran^ise  27  (1902) :  1-24.  De  U  Yanlz. 

L*aeronantiqne  maritime :  la  traversee  du  ** Mediterranean."  Par  O'  Henry  de 
la  Vauls.     WOh  Map  and  Illuetration. 

BritiBh  Bmpire.  

The  Harmony  of  the  Empire :  being  a  Series  of  Sketches  in  Pictorial  Geography 
of  the  British  Posaeaeions  and  Spheres  of  Influence.  For  Schools  and  C^neiml 
Reading.  Manchester:  A.  Hevwood  &  Son,  1901.  Size  7|  x  5,  pp.  ziii.  and  :U0. 
l^rteemied  by  the  PuUiehers. 

An  attempt  to  present  the  political  and  historical  geography  of  the  British  Empire 
in  a  pictureeque  form  for  the  use  of  schools.  The  book  id  intended  to  supplement 
lather  than  to  sapersede  existing  text-books,  and  should  be  useful  for  the  purpose  of 
interesting  scholars  in  the  history  of  the  growth  and  development  of  the  Kmpire. 

Preaeh  Coloaiea.  

Minist^re  des  Colonies,  Office  Colonial.  Statistiques  Colooiales  pour  TAnnee  1S99. 
Commerce.  Melun,  1901.  Size  9^  x  0,  pp.  xir.  and  1*50.  PrtsnUtd  by  the  French 
Colonial  Ofice. 

Gcrmaa  Ooleaiee  Fttaaer. 

Deuteehes  Kolonial-Handbuch.  Xacb  amtlichen  Quellen  beerbeitet  Ton  Dr. 
Rudolf  Fitaner.  Band  L  (pp.  riii.  and  412):  Band  II.  cpp  iv.  and  272).  2, 
erveiterte  Auflage.    Berlin :  Htrmann  Paetel,  1901.     Size  9x6.    Mape. 

In  this,  the  second  edition.  Dr.  Fitzner's  raluable  work  of  reference  with  n>i;mrd 
to  the  German  colonies  has  been  much  extended,  and  forms  an  indispensable  compen- 
dinm  of  information. 

XaixiA  Oeographieal  Society— Catalegae.  JtAmjf^^ 

B.R.S.G.  Madnd  {\90\):  pp.  19S. 

Repertorio  de  l^iblioacionea  v  Tareas  de  la  SociediKl  Geoirrafica  de  Madrid  V.IS7G- 
1900).    Por  Rioardo  Beltrany  Ruzpide. 
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NEW  HAPS. 

By  S.  A.  BESYXS,  Map  OmnUoTt  B.Q.1. 

ZVBOPX. 

Vngland  and  Wales.  Ordaanoe  Surrey. 

Ordnance  Surtey  of  England  and  Walh  : — ReTieed  sheets  published  by  the 
Direotor-Generai  of  the  Ordnance  Sorrey,  Sonthampton,  from  February  1  to  28, 
1902. 

1  inch : — 
Printed  in  oolonrs :  162,  U. ;  131  and  147  (oumbined),  Is.  6d, 

6-iiieh — County  Maps : — 
Bedfordshire,  1  s.w.,  3  n.b..  5  (b.w.  and  S.B.),  6  s.w.,  8  n.w.,  8.w.,  s-jl,  11  n.w.,  8.w., 

13  N.W.,  16  N.S.,  8.W.,  18  8.W.,  20  N.W.,  21   S.E.,  24  8.E.,  28  8.W.,  32  H.W.,  33  H.w. 

Cardiganshire,  2  n.w.  Derbyshire,  57  v.w.,  59  s.e.  Merionethshire,  89  b.b.,  42  s.e., 
48  N.E.,  47  N.E.,  49  H.w.  Monmenthshire,  7  n.e.,  13  n.b.,  19  h.w.,  22  8.JB.,  23  h.b., 
39  8.E.  Montgomeryshire,  12  8.E.,  18  S.E.,  19  n.e.,  25  n.e.,  32  n.w.  Btailbrdshire, 
36  8.E.,  37  N.W.,  41  N.W.,  47  8.JB.    Wiltshire,  69  s.w.,  72  n.e.,  77  n.w.    1«.  each. 

25-inch — County  Maps : — 

Cambridgeshire,  III.  16;  VI.  2,  3.  4 ;  VII.  1,  2,  5,  6,  9,  10,  14 ;  Xn.  10, 14,  15  ; 
XVI.  11, 14, 15 ;  XXI.  2,  3 ;  XXVIU.  4.  Dorsetshire,  Xin.  4, 15 ;  XXni.  1,  5, 
7,  8, 11,  12,  15,  16;  XLII.  4;  XLIV.  2,  5;  LVII.  (9  and  10).  Gloucestershire, 
IV.  14 ;  VI.  9, 10,  11,  12,  13,  14,  16 ;  VII.  3,  4,  7,  8,  9,  10,  11,  13,  14,  15 ;  VIIL  1, 
2,  5,  9,  10,  11,  13,  14,  15,  16;  XIII.  1,  6,  7,  8,  12,  13,  14;  XIV.  8,  15;  XV.  3,  4, 
6,  7,  8,  12  ;  XV a.  1 ;  XXI.  2,  3,  6,  7,  8,  12 ;  L.  1,  2,  5,  6 ;  LI.  1,  2,  5,  6,  9,  10,  11, 
12.  13,  14,  15.  16.  Huntingdonshir^  XIX.  3,  4,  7.  Monmouthshire.  XXI.  9; 
XXVI.  1,  6,  (13  and  14) ;  XXVIII.  16 ;  XXXI.  1,  2,  (6  and  10) ;  XXXVIU.  (3 
and  4).  Montgomeryshire,  XIV.  16:  XV.  13.  14. 16;  XVI.  10;  XVII.  5;  XXI. 
12;  XXII.  4,  6;  XXVII.  16;  XXXIV.  5;  XXXV.  13.  Shropehire,  V.  8 ;  XVI. 
5,  9,  13,  14,  15;  XXI.  1,  2,  3,  5,  6,  7,  8 ;  XXUI.  1,  2,  3.  5,  6,  7,  8,  11 ;  XXX.  8, 
11, 12, 13, 14, 15;  XXXIII.  5,  7,  9;  XXXV.  3.    Staffordshire,  XUII.  10 ;  XLVI. 

I,  2,  6,  7.  8,  10,  11,  14.  Warwickshire  and  Do.  (Det.)  L.  14,  15 ;  LIII.  2,  3,  5,  7, 
10, 11, 14,  15, 16 ;  LVI.  3,  4.  Worcestershire  and  Do.  (Det.  8,  4,  and  5);  XLIV. 
15;  XLIX.  9  (Areas  of  Conderton  and  Overbury  Parishes  only),  10  (Areas  of 
Sedgeberrow  Parish  only),  11,  13  (Aress  of  Conderton  and  Overbury  parishes 
only),  14 ;  L.  3,  7,  9  (Areas  of  Broadway  Parish  only),  10,  13, 14,  15  ;  LI.  3,  4,  7,  8, 

II,  13, 14,  15,  16;  LVL  1 ;  LVIL  8,  15;  LVIII.  3,  4,  C,  7;  LXL  2,  3.    3«.  each. 

4  miles  to  1  inch : — 

District  Maps : — Bath  and  Bristol,  Birmingham,  Leicester,  London,  Sheffield. 
Is.  each. 

Petty  Sessional  Divisions  in  colour  :— 

Anglesey.  Bedfordshire  and  Huntingdonshire  Det.,  Berkshire,  Buckinghamshire, 
<Jamaryonshire,  Cumberland,  Hertfordshire,  Merionethshire,  Northamptonshire, 
Nottinghamshire.    6d.  each.' 

(J&  Bia^^ord,  London  AgemL) 

Zngland  and  Wales.  Bartholomew. 

Reduced  Ordnance  Survey  of  Windermere  and  Morecambe  bay,  coloured,  for 
tourists  and  cyclists.  Scale  1  :  63,360  or  1  stat.  mile  to  an  inch.  Edinburgh : 
J.  Bartholomew  &  Co.,  1902.  Price  2f.  mounted  on  cloth.  Prucnied  by  the 
Publishers. 

A  good  map  for  tourists  and  cyclists.  In  style  of  production,  it  resembles  Bar- 
tholomew's 2  miles  to  the  inch  maps  of  England  and  Wales,  sbowiug  relief  by  oontour 
lines  and  colour  tinting.  Driving  and  cycling  roads  are  shown  in  red,  and  clearly 
(listioguished  from  footpaths;  railways  are  indicated  in  black.  Oontour  lines  give 
the  depths  of  the  lakes,  evidently  from  the  surveys  of  Dr.  H.  B.  Mill. 

Germany.  Hansen. 

Biistringen  und  Wangerland  am  Jadebusen.  V(m  R.  Hansen.  Scale  1 :  150,000 
or  2 '4  stat.  miles  to  an  inch.  Peiermanns  Geographische  Mitteilungen^  Jahrgany^ 
1902,  Tafel  4.    Gotha :  Justas  Perthes.    Presented  by  the  Publishers. 

Oermany.  Xrauss. 

Radfabrer-Uebersichtskarte  von  Deutschland  und  den  benaohbarten  L'andern, 
herausgegeben  vom   Deutschen   Radfahrer-Bunde.     Bearbeitet  von  P.   Krauss. 
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Scale  1 :  85<MKX>  i>r  llS  stat.  milf  s  to  an  inch.    Sheets :  2,  4.  6.    Bibliographische^ 

iDstitut.  Leipzig. 
With  these  three  sheets  this  road-map  of  Germany  is  complete.     Main  roads  are 
shown  in  red.  and  red   figures  indicate  the  distance  between   the  principal   towns 
throQgh  which  these  roads  pass. 

AniCA. 

Central  Africa.  Moiial. 

Dr.  F.  Stuhlmann's  Aufnahmen  im  Gebiet  des  Albert-  und  Albert-Kdward-Sees, 
wahrend  der  £min  Pascha-Expedition,  Mai  18t)l  bis  Junuar  1892.  Konstniirt 
und  gezeichnet  von  Max  Moisel.  Scale  1 :  3()0,000  or  47  stat.  miles  to  an  inch. 
MiUheilungen  der  Oeogr.  OetelUehaft  in  Hamburg,  xvii.,  Kartes  1  A  and  B. 
Hamburg:  L.  Friederiohsen  &  Co..  1901.     Tufo  Sheets  and  Letterpress. 

Although  ten  years  have  elapsed  since  the  journey  of  Dr.  A.  Stuhlmann  wa& 
undertaken,  and  although  the  narrative  of  his  expedition  was  published  some  time 
ago,  yet  until  this  map  appeared,  the  complete  and  detailed  results  of  his  surveys 
had  not  been  published.  Now  that  our  knowledge  of  the  region  between  Albeot 
Edward  Xyanza  and  Albert  Nyanza  has  been  considerably  extended  by  more  recent 
explorations,  it  has  been  considered  advisable  to  compile  a  map  of  the  whole  region, 
oombining  the  surveys  of  other  explorers  with  those  of  Dr.  Stuhlmann,  whose  rontea 
extended  from  the  western  shores  of  Albert  PMward  Nyanza.  in  a  northerly  direction, 
to  the  country  to  the  north-west  of  Albert  Nyanza,  as  well  as  to  the  Kuwenzori 
range.  The  original  documents  of  Dr.  Stuhlmann,  which  have  been  made  use  of  in 
the  compilation  of  this  map,  include,  amongst  others,  route-survey  books,  seventy-ive 
sheets  of  profiles  and  sections,  astronomical  observations  for  fixing  the  latitude  and 
longitude  of  places  and  variation  of  compass,  and  aneroid  observations  for  altitudea. 
These  have  been  utilized  in  the  preparation  of  this  map,  which  has  been  plotted 
with  great  care,  in  the  first  place  on  a  large  scale,  and  then  reduced.  In  the  letter- 
press which  accompanies  the  map,  Herr  Max  Moisel  gives  a  list  of  Dr.  Stuhlmann's 
own  documents,  and  the  latitudes  and  longitudes  of  places  fixed  by  him,  as  well  as 
of  the  maps  and  observations  of  other  explorers  which  he  has  made  use  of.  Ue  givea 
also  his  authority  in  adopting  the  position  of  certain  places  shown  upon  the  map. 
Although  he  has  not  overlooked  the  surveys  of  Mr.  M.  Fer^^ussou,  of  Mr.  Moore's 
expedition,  published  in  the  Oeographical  Journal  for  June,  1901,  it  is  rather  surprising 
that  he  has  not  followed  him  in  the  delineation  of  the  northern  shore  of  Albert 
Edward  Nyanza,  and  there  are  one  or  two  other  points  that  are  perhaps  open  to 
criticism.  However,  this  is  a  most  useful  map,  if  only  from  the  fact  that  we  now 
have  Dr.  Stuhlmann's  survey  work  of  this  region  publi8hed  on  a  scale  that  is  largo 
enough  to  be  serviceable. 

Congo  Free  State.  LanghAns. 

Spezialkarte  von  Marungu  und  Utembue.     Nach  neueren  Aufuahmen  der  Weissen 
vkter  (Apostolisches  Vikarist  der  Obern  Kongo),  entworfen  von  Paul  Langhans. 
Scale  1 :  300,000  or  4*7  stat.  miles  to  an  inch.     Peiermanna  Geographisrhe  Mittei- 
lungeji,  Jahrgang  1902,  Tafel  2.     Gotha :  J.  Perthes.     Presented  by  the  Publislier, 
Includes  the  district  round  Baudouinville,  on  the  western  shore  of  Lake  Tanganyika, 
between  (P  20'  and  7°  40'  S.  lat.,  and  29°  10'  and  30°  E.  long.     Notes  on  the  character 
of  the  country  are  g^ven,  and  the  geolo<:y  of  certain  localities  indicated  by  means  of 
colouring.    Travellers'  routes  are  also  shown. 

South  Africa.  FaTre. 

Carte  du  Theatre  de  la  Guerre  Sud  Africaine,  par  le  Col.  Camille  Favre.  Scale 
1  :  1,600,000  or  25*3  stat.  miles  to  an  inch,  (len^vc :  Libraine  Georg  «.V:  Co.,  1902. 
Presented  by  the  Author. 

This  is  a  general  map  of  the  eastern  and  central  part  of  South  Africa,  published  to 
illustrate  the  military  operations.  The  scale  is  somewhat  small,  but  a  ^ood  deal  of 
information  is  given,  and  the  names  of  places  rendered  important  by  recent  battles  are 
indicated.    It  is  printed  in  colours,  and  contains  two  insets. 

South  Africa.  Johniton. 

Special  map  of  South  Africa.     Scale  1  :  2,661,120  or  42  stat.  miles  to  an  inch. 

£fdinburgh  and  London:  W.  &  A.  K.  Johnston,  1902.     Price  1«.     Presented  by  ike 

PublisJiers. 

One  of  the  numerous  cheap  popular  maps  of  South  Africa  that  have  been  published 
lately  to  illustrate  the  military  operations.  The  names  of  important  places  are  under- 
lined in  red,  and  sites  of  battles  are  shown.  In  addition  to  the  principal  map  there 
are  several  insets. 
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AXXSICA. 

Hicaragna.  Kiearagna  Canal  Commiiiion. 

Tiefenkarie  des  Nicaragaa-Sees,  oach  den  Anfnahmen  der  Xikaraguakanal-Kom- 
missioD.  Scale  1  :  400,000  or  63  stat.  miles  to  an  inch. — Geologi^che  Profile 
zwischen  dem  Karibischen  Meer  und  dem  Grosien  Ozean  langs  der  KanallinieD. 
Fetermann$  Geographi$ohe  MiUeUunaen,  Jahrgang  1902,  Tafel  3.  Gh>tha: 
Justas  Perthes.    Pretenied  by  tite  PuUiilur. 

Sonth  America.  Btttbel. 

Geograpbische  Yerbreitnng  der  hanpteacblicbsten  Ernptionszentren  und  der  ale 

Kennzeichnenden  Yulkanberge  in  Stidamerika.     Scale  1  :  10,060,000  or  158  sUt. 

miles    to    an  inch.    Yon    A.    Stilbei.     P^ermanns  Geographitehe  Mitleilungen^ 

Jabrgang  1902,  Tafel  1.    Gotba:  Justus  Perthes.    Pre$etUed  by  the  Publuher. 

Dr.  Stiibel  has  shown  on  this  diagram,  or  sketch-map,  which  indndes  the  whole  of 

the  Andes  from  Panama  to  Tierra  del  Fuego,  the  position  of  the  principal  centres  of 

eruption  and  volcanoes,  which  he  has  arranged  into  the  following  general  divi&ions  : 

(A)    The  Colombia- Equadorian;  (B)  tbe  Pem-BoliYian ;  (C)   the  Central  Chilian; 

and  (D)  the  Patagonian.   Tbe  first  two  of  these  are  again  subdivided  in  smaller  groups, 

each  of  which  is  encircled  by  a  red  line  and  beara  a  certain  number,  as  does  also  each 

separate  volcano.     By  means  of  these  numbers  and  an  index  which  is  given  on  the  map, 

the  name  of  several  groups  and  separate  volcanoes  can  readily  be  found.   Those  volcanoes 

which  have  been  m  active  eruption  during  the  nineteenth  century  arc  distinguished  by 

a  red  mark  in  the  centre,  aod  by  having  their  names  printed  in  a  different  type  in  the 

index.    The  map  accompanies  an  interesting  paper  by  Dr.  A.^StUbel  in  the  January 

number  of  Peter manns  MUteilungen  for  this  year. 

United  States.  Band,  MoHallj  &  Co. 

Indexed  County  and  Township  Pocket  Maps  of  Idaho.  Scale  1  :  1, 647,3(30  or  2G 
stat  miles  to  an  inch,  and  Georj^ia.  Scale  1 :  950,200  or  15  stat  miles  to  an  inch. 
Chicago  and  New  York  :  Rand,  McXally  &  Co.,  1901 .  Price  $0  25  eaeh.  Preeented 
by  the  Publishers. 

These  are  new  editions  of  Band,  McXally  &  Co.'s  useful  little  indexed  maps  of  the 
United  States.    They  are,  however,  very  rough  productions. 

PACIFIC  OCEAN. 
Hawaiian  Islands.  Sand,  MoHallj  A  Co. 

Indexed  Pocket  Map  of  the  Hawaiian  Ltlands.  Scale  1  :  1,330,560  or  2 1  stat. 
miles  to  an  inch.  Chicago  and  New  York :  Hand,  McXally  &  Co.  Presented  by  the 
Publishers. 

Drawn  on  too  small  a  scale  for  anything  but  very  general  purposes ;  however,  it 
shows  steamer  routes  and  distances  to  various  Pacific  ports.  Many  of  the  names  are 
very  indistinct. 

OEKBSAL. 
Ancient  Oeographj.  Xiepert. 

Formre  Orbis  Antiqui.  36  Karten  im  Format  von  52  :  64  cm.  mit  kritischem  Text 
und  Quellenangabe  za  jeder  Karte.  No.  XX.  Italiss  Pars  Media.  Mit  8  Seiteu 
Text  Erganzt  und  herausgegeben  von  Richard  Kiepert  Berlin :  D.  Beimer 
(Erast  Yohsen),  1902.    Price  3  marks. 

Eight  maps  are  now  published  out  of  a  total  number  of  thirty-six,  which  this  atlas 
will  contain  altogether.  Those  previously  i£sued  are  No.  IX.  Asia  provincia  (citerior) ; 
XII.  InsulsB  maris  JSgaei;  XY.  GrsBcia  septentrionalis ;  XYII.  Illyricum  et  Thracia  ; 
XIX.  Italia  inferior  cum  insulis ;  XXYI.  Insulss  BritannicsB ;  XXYU.  Hispania. 
The  map  of  central  Italy,  which  appears  in  this  part,  is  on  the  scale  of  1 :  800,000,  and 
contains  much  useful  historical  information.  In  addition  to  the  principal  map,  there 
are  insets,  and  eight  pages  of  descriptive  letterpress.  The  atlas  is  now  published  in 
separate  sheets  as  they  are  ready,  at  three  marks  each,  inbtead  of  delaying  the  publica- 
tion for  several  sheets  to  be  ready  to  make  up  a  part. 
World.  Stieler. 

Neue,  neunte  Lieferungs-Ausgabe  von  Stielers  Hand- Atlas,  100  Karten  in  Kcpfer- 

stich.  3  Lieferung.  Gotba :  Justus  Perthes.  Price  60  pf. 
This  part  contains  two  maps,  oach  of  which  is  quite  new.  No.  14,  Switzerland,  is 
the  western  sheet  of  a  new  two-sheet  map  which  is  to  embrace  the  whole  of  the  Alps, 
drawn  on  the  scale  of  1 :  925,000,  by  Messrs.  C.  Scherrer  and  H.  Habenicht.  No.  40 
is  a  map  of  the  Netherlands,  Belgium,  and  Luxemburg,  drawn  by  C.  Scherrer,  on  tlie 
scale  of  1  :  1,110,000.  This  latter  contains  insets,  on  enlarged  scales,  of  Amsterdam, 
Brussels,  and  the  coal-minhig  district  of  Mens  and  Cliarleroi.  The  natural  scales  of  the 
maps  in  this  part  are  certainly  remarkable,  and  it  is  difficult  to  see  why  they  have  been 
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selected  instead  of  even  multiples  of  a  million.  Possibly  the  size  of  the  sheet  has  hud 
something  to  do  with  the  matter,  but  sarely  the  difficulty  could  have  been  obvinted,  if 
by  no  other  means,  by  slightly  altering  the  areas  included.  However,  the  mips  are 
both  well  executed,  and  will  doubtless  prove  very  useful  for  general  reference. 

CEABTB. 
Danish  Chart.  Danish  Admiralty. 

Xo.  147,  Gronland  med  omgivelscr.  Scale  1  :  1,900,000  or  30  stat.  miles  to  an 
inch.  Sokairt  Archiv,  Kjobenhavn.  1902.  2  sheets.  Presented  by  the  Danislt 
Admiralty. 

Korth  Atlantie  Oeaan  and  Medittrranean  8sa.  Metaorologieal  Office,  London. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  March,  1902.  London : 
Meteorological  Office.    Priee  6d.     Presented  by  the  Meteorological  Office. 

U.S.  Charts.  U.S.  Eydrographie  Office. 

Pilot  Charts  of  the  North  Atlantic  Ocean  for  February,  and  North  Pacific  Ocean 
for  March.  1902.  U.S.  Hydrographic  Office,  Washinj^^ton,  DC.  Presented  by  the 
U.S.  Hydrographic  Office.   ^^ 

PEOTOeBAPEB. 

Alaska  and  British  Columbia.  Cook. 

Nine  Photographs  of  Alaska  and  British  Columbia.    By  W.  H.  Cook,  Keq.     1898. 
Presented  by  W.  H,  Cook,  Esq. 
Enlarged  from  snap-shots  taken  by  Mr.  W.  U.  Cook  while  on  a  voyage  round  the 

world  in  1898.    The  titles  are  as  follows  :— 
(1)  Yakutat,  near  Mount  St.   Elias;    (2)   Dutch  harbour;    (8-4)  Glaciers  near 
Cross  sound;   (5,  6)  Snow-capped  mountains  near  Chatham  straits;  (7)  Bella 
Bella,  Indian  playground;   (8)  Snow-capped   mountains  near  Pitt  island;   (9) 
Coast  view  near  Pitt  island. 

Algerian  Sahara.  Xiag. 

Fi  tv-three  Photographs  of  the  Algerian  Sahara  between  Biskra,  El  Wad,  and 
Wargla.    By  W.  J.  Harding  King,  Esq.     Presented  by  W.  J.  Harding  King,  Esq. 
This  is  a  set  of  **  Kodak  "  photographs.     Most  of  them  are  very  clear,  and,  as  will 
bo  seen  from  the  titles,  the  subjects  are  of  ethnological  and  geographical  interest. 

(1,  2)  A  Hoggar  Tuareg  (a  noble) ;  (3)  Group  of  Tuaregs ;  (4)  A  Tuareg  eating 
dates ;  (5)  Tuareg  tent ;  (6)  Tuareg  sheikh  on  camel ;  (7, 8)  Tuareg  camp ;  (9)  Cemetery 
of  caravan  murdfered  by  Tuaregs;  (10)  Tent  of  Tuareg  chief;  (11)  El  Wad  from 
minaret  of  mosque ;  (12)  Palms  planted  in  hollow  between  dunes,  El  Wad  ;  (13)  The 
market.  El  Wad;  (14)  Among  the  sand-dunes,  near  Kl  Wad;  (15)  Palm  groves  near 
El  Wad,  from  mioaret  of  mosque;  (16)  Tobacco  plantation  near  Kl  Wad;  (17)  A 
'' guemeerah/'  artificial  land-mark  near  Kl  Wad;  (18)  Among  the  sand-dunes,  near  El 
Wad  (land-mark  in  distance) ;  (19)  Interior  of  mosque,  Tugurt ;  (20,  21)  The  market, 
Tugurt;  (22)  Scorpion -proof  bedstead,  Tugurt;  (23,  24)  Street  in  Tugurt;  (25)  Water- 
carrier,  Tugurt;  (26)  A  Jew  of  Tugurt;  (27)  Oyers  at  work  in  market,  Tugurt ;  (28) 
Tombi  of  the  Beni  Jellab,  old  sultans  of  Tugurt ;  (29)  Well  between  Tugurt  and 
Wargla;  (30)  Camel  postmen  between  Tugurt  and  £1  Wad;  (31)  Between  Tugurt 
and  El  Wad:  bushes  thrown  up  by  side  of  road  to  act  as  ** guomeerahs '*  (land- 
marks) ;  (32)  One  of  the  gates  at  Wargla ;  (33)  A  *'  khotlara  "  well  near  Wargla ;  (34) 
Man  carrying  water  in  basket  of  plaited  grass,  Wargla ;  (35)  Market  square,  Wargla ; 
(36)  Court  of  a  mosque,  Wargla ;  (87)  Wargla  from  a  minaret  of  mosque ;  (38)  Street 
in  Wargla  ;  (39)  loterior  of  native  house,  Wargla ;  (40)  Courtyard  in  Zawia  monastery 
of  Temalatta ;  (41)  Moat  and  wall  of  Temassin ;  (42)  A  Ronara  girl,  inhabitant  of  Wad 
Khirh  oasis;  (43)  Cairn  marking  grave  of  murdered  man  ;  (4^)  A  desert  mosque;  (45) 
Stalking  gazelle  with  a  camel ;  (46)  Stalking  gazelle  with  a  camel :  the  signal  for 
the  camel  to  turn;  (47)  Moat  and  wall  of  N'goussa;  (48)  Watch-tower  on  wall  of 
palm  plantation,  Filiash  oasis,  near  Biskra ;  (49)  The  '*  bordj,"  caravanserai,  of  Setil ; 
C50)The"bordj"  of  M'raier;  (61)  Wedding  dance  at  M'rater ;  (52)  Marabut's  tomb 
near  M'raier ;  (53)  Market  square,  M'raier ;  (54)  Konara  woman  from  M'raier. 

Ashanti.  Fer^oasoiL 

Eleven  Photographs  of  Ashanti,  by  Malcolm  Fergussou,  Esq.    Presented  by  McUeolm 
Fergussont  Esq. 

Taken  by  Mr.  Fergueson  during  his  explorations  in  the  neighbourhood  of  Lake 
Busumchwi,  described  in  the  Oeographioal  Journal  for  last  month : — 

(1,  2)  Lake  Busumchwi;  (3)  Fisherman.  Lake  Busumchwi ;  (4,  5)  Boy  returning 
from  fishing,  Lake  Busumchwi ;  (G)  ( 'rossing  a  creek,  Lake  Ihisunichwi ;  (7)  Submerged 
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tree*,  showing  rapid  rise  in  Lake  Basumohwi;  (8)  Market-place  and  BcaffolJ,  Kumaai ; 
(9,  10)  Villages  on  Kamasi  road ;  (11)  Babber-carriers  going  to  the  coast. 

Bahamai.  Coonley,  DaTtnport,  and  Manele. 

One  hundred  and  nineteen  Photographs'  of  (the  Bahamas,  by  Messrs.  Goooley, 
Davenport,  and  Manccl.     Fretenied  by  the  Colonial  Offiee  Library, 

These  photographs  form  a  valuable  and  welcome  addition  to  the  Society's  collection. 
They  are  of  different  sizes,  and  vary  considerably  in  merit.  A  few  of  them  are  stereo- 
scopic views.    The  titles  are  as  follows : — 

(1)  Central  and  Western  ?iew  of  Nassau  from  cathedral  tower;  (2)  Central  view 
of  Nassau  from  the  harbour ;  (S)  North-west  view  of  Nassau ;  (4)  North-east  view  of 
Nassau   from  Gk)vernmpnt  House ;    (5)  Nassau  harbour  from  Water  battery ;  (6,  7) 
Nassau  harbour ;  (8-10)  Barracks  and  harbour;  (11)  Entrance  to  harbour,  from  Govern- 
ment House;  (12)  Wharves  and  harbour;  (13)  Entrance  to  harbour,  Silver  cay  in 
distance  :  (14)  Unloading  sponges,  Nassau ;  (15)  Fishing-boate,  Nassau  harbour;  (16) 
St.  George's  Club  boats ;  (17)  Barque  Maggie  stranded  on  Tony  rock  bar,  mouth  of 
Nassau  harbour;  (18)  Fishing-boats  undergoing  repair;  (19)  Mail  steamer  tian  Jaeinto  ; 
(20-22)  Government  House,  Nassau;   (23)  Statue  of  Oolumbus,  Nassau;  (24,  25) 
Military  Barracks,  Nassau;  (26)  Town  Parade;  (27,  28)  Officers' quarters ;  (29)  View 
in  Ordnance  yard,  Nassau  ;  (30)  Military  hospital.  Nassau;  (31)  Commissary,  Nassau ; 
(32)  Kabtern  Parade  and  Fire  Engine  Ompany,  Nassau ;  (33)  Residences  of  attorney- 
general,    bishop,    etc.;    (31-36)    Public   buildings,    Nassau;    (37,    38)    Silk-cotton 
tree    near    public    buildings,    Nassau;    (39)    Silk-cotton    tree    by    police    barracks, 
Nassau;   (40)  Public  Libniry,  Nassau;    (41)  Robinson  Gardens  (Library  grounds), 
Nassau;   (42)  Prison,  Nassau;  (43)  Fort  Fincastle  and  old  quarry.  Nassau;  (44,45) 
Queen*8  staircase  near  Fort  Fincastle,  Nassau;   (46)  Interior  of  cathedral,   George 
Street,  Nassau  ;   (47)  Christ  Church  Cathedral,  Nassau;  (48)  Christ  Church  rectory, 
Nassau;   (49)  St  Matthew's  Church,  near  Nassau;    (50.   51)  St.  Mary's  Church, 
Nassau;   (52)  Presbyteriun  Church,  Nassau;    (53)  Methodist  Chapel,  Nassau;  (54) 
St.  Andrew's  Hall  and  Kirk,  Nassau ;  (55,  56)  Royal  Victoria  Hotel,  Nassau ;  (57) 
Silk-cotton  tree  in   Royal  Victoria  Hotel  grounds,  Nassau ;  (58)  Gregory  Arch  near 
Government  grounds ;  (59-64)  Bay  Street,  Nassau ;  (65)  Vendue  House,  Bay  Street, 
Nassau :    (66)  Cottafi^es  in  East  Bay  Street,   Nassau ;   (67)    Cocoanut    grove ;  (68) 
Cumberland  Street,  Nassau;  (69-71)  Dowdeawell  Street,  Nassau;  (72,  73)  Ksst  Street, 
Nassau  ;  (74-76)  George  Street,  Nassau ;  (77)  Matthew  Avenue,  Nassau ;  (78)  Shirley 
Street,  Nassau;  (79)  View  from  Shirley  Street,  looking  north,  Nassau;  (80)  Union 
Street.  Nausau  ;  (81)  Market.  Nassau  ;  (82)  Tropical  typts  of  buildings;  (83)  Fleming 
Square.   Nassau;   (84)  Centreville ;   (85)  View  on   Sand  Hands  road ;   (86)  School   at 
ti^andilands ;  (87)  Asylum,  New  Providence  islands ;  (88)  Lepers*  ward,  N'ew  Providence 
Asylum;    (89)  "The   Hermitage;"   (90)  Cunningham   lake;   (91)   Negro  hut;  (92) 
Rural  scene;  (93)  Banyan  tree;   (94)  Salt  bay;   (95)  Alley  in  Grant's  Town;  (96) 
Grant's  Town  cottage  ;  (97)  Negro  gnmp,  Grant's  Town  ;  (98)  View  of  Port  Howe,  Cat 
islanii ;   (09)  Festival  ^cene,  August   1,  Eleuthera;  (100)   View  at  Spanish   wells, 
Eleuthera:  (101)  The  Cove  settlement,  Eleuthera;  (102)  St.  John's  Church,  Harbour 
island;    (103)  Wesleyan  Chapel,  Harbour  island;  (104)  Views  from  wharf,  looking 
west.  Harbour  inland ;  (105)  View  from  the  Mission  House,  looking  south-west.  Harbour 
island;  (lOG)  View  from  the  school  house.  Harbour  island;  (107)  Bay  Street,  looking 
east.  Harbour  island  ;  (108)  Howelton,  Hog  island ;  (109,  110)  Hog  island  lighthouse; 
(111,  112)  Gregory  Street,  Inagua;  (113,114)  View  at  Inagua ;  (1 15) Kortwright  Street, 
Inagua  ;  ( 1 16)  Shipping  salt,  Inagua. 

Bulgaria.  Bnzton. 

Twenty-two  Photographs  of  Bulgaria.    By  Noel  Edward  Buxton,  Esq.    PreierUed 
by  Nod  Edvoard  Buxton^  Esq. 

The  greater  number  of  these  photographs  Illustrate  the  dwellings  and  life  of  the 
inhabitants.     The  following  is  a  list  of  the  titles : — 

(1)  Petha  Karaveloff  (prime  minister  of  Bulgaria)  and  his  family;  (2)  Entrance  to 
Rilo  :  (3-8)  Rilo  monastery  ;  (9)  Hermit's  chapel  at  Rilo;  (10)  Frescoes  at  Rilo  chapel ; 
(11,12)  Peasants  at  Trojan  fair;  (13)  Wool  fair  at  Trojan;  (14,  15)  Monastery  of 
Tr(»jan  ;  (16, 17)  Peasants  tit  Tirnova ;  (18)  Protestant  school  at  Samakov;  (19)  School- 
children from  Samakov,  at  Chamkouria;  (20)  School-children  at  Chamkouria;  (21) 
Rushchuk  from  the  Danube ;  (22)  A  team  of  bullocks  resting  at  midday. 

£  agl and  — Biver  Trent.  Waller. 

Six  Photographs  of  the  "  Aegir  "  on  the  Trent  at  Gainsborough.   By  C.  L.  Weller, 
Esq.    1901.     Fre$enUd  by  C.  L.  Weller,  Esq. 

An  interesting  set  of  photographs  illustrating  the  bore,  or  **  aegir,"  as  it  is  called, 
of  the  Trent. 
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(1)  Wave  coming  up-stream  ;  (2)  Wave  breaking  over  a  8balK>w;  (3)  Wave  dashing 
against  the  bridgo :  (4)  Wave  passing  the  bridge :  (5)  The  ''whelps/'  or  small  waves 
that  follow  the  "aegir; "  (6)  Boats  among  the  ''  whelp:;/' 

Hong-Kong.  Enrlej. 

Sixty  Photographs  of  Hong-Kong.     By  H.  G.  Hurley,  Etk^..  1897.     PretenUd  by  the 
Colonial  Office  Library, 

An  album  of  photographs  published  in  Hong-Kong  in  1897  to  celebrate  the 
Diamond  Jubilee  of  her  late  Majesty  C^ueen  Victoria.    Their  titles  are  as  follows  : 

(1)  The  island  in  1837;  (2)  Possosbion  point,  British  Ung  hoistetl  Jan.  25.  1811 :  (3) 
Murray  battery,  erected  toci.>ver  the  city,  1845;  (4)  Hong-Kong.  1897;  (5)  The  ciiy  of 
Victoria,  18l>7;  (6)  Government  house:  (7)  Headquarters  bouse;  (8)  8t.  Juhn^s 
OathiHlral ;  (9)  The  Roman  Catholic  Cathedral  (Church  of  the  Immnculate  Conception)  : 
(10)  The  City  Hall:  (11)  Fountain  erected  by  John  Dent,  Esq. :  (12)  Hong-Kong  and 
Shanghai  hank;  (i:t)  Government  civil  hospital:  (14)  6i.  Paul's  doUege:  (15)  The 
Berlin  foundling  house :  (16"^  Queen's  College :  (17)  Belilios  public  school :  (18)  GoYem- 
ment  offices ;  ( 19)  The  Hong-Kong  club ;  (20)  The  centntl  mnrket :  (21 )  Market  boats ; 
^22)  The  Praya  reclamation:  (23)  Cargo  boats;  (24)  The  public  gardens,  from  the 
i*«sC :  (25)  The  public  gardens,  from  the  west:  (20)  The  Queen's  Jubilee  statue:  (27) 
Sir  Arthur  Kennedy's  statue :  (28)  The  Peak  tramwav :  (2'.»)  Mount  Gough  <  120U 
feet):  C:i0)  Mount  Austin  Hotel  (144K)  feet);  (31)  M<>unt  Kellct  (1500  feet):  (32) 
Victoria  peak  and  signal  station  (1825  feet):  (33)  Magazine  gap  (1000  feet):  (34) 
Pokfolum  reservoir :  (I^)  Tytam  resi'rvoir :  (36)  The  harbour  and  Kaulun  peninsula 
from  the  peak :  (jXt^  The  man-of-war  anchorage :  {i\S)  Kaulun,  looking  east ;  (39) 
Kaalun.  looking  we«t:  (40)  The  Hong-Kong  and  Whampoa  Dock  Co.'s  premises ;  (41  > 
The  Kaulun  Wharf  and  Godown  iWs  premises  ;  (42)  The  Vm&i  Point  sngar-refiQerr : 
(-13)  The  Quarry  lUy  sugar-refinery :  (44)  The  Wong-Xei-Cheong  valley  and  raee 
course;  (45^  The  grand  stand:  (46)  The  Mun-Mo  temple  v decorated):  ;47)  The 
reception  hall.  Tung  Wah  hospital  (48) :  Native  Jubilee  decorati:>ns:  (49)  Native  flower 
«bow  pavilion:  (5iK  51)  Qneen*s  road,  Central:  (52)  l^roc<*ssion  to  the  thanksgiving 
service:  (5^^)  Laying  the  foundation-ifitone of  the  new  hospital:  (54)  The  review,  grand 
stand.  Happy  valley :  (65)  The  review,  native  ladie»*  pavilion.  Happy  valley :  (56) 
The  Royal  Knsineers,  Wellington  Barraeks;  (57)  The  Hong-Kong  voluoieera'  hemd- 
qoarten':  v^*^'^  Review  of  the  troops.  Happy  valley:  (59)  His  Kxcrlleocy  Sir  William 
Robiu^^n.  W.O.M.O..  and  membe^rs  of  the  Legi»lative  1  ouncil :  (60^  Gap  Bock  lighihoose. 


Fortv  Phoiocraphs  of  Moroccvv    BviAptain  P.  H.  Fawce;c.  i:.u.a.    11*01.   Presented 

Ij  Ciftaim  r.  H.  t\iw^tU  EGA.' 

0«pcain  Fawct.tt*s   j  -amey    during  which    thede   photographs  wer«  taken    wi 
descTiKsi  in  thv  c^ymiAiVM/  Jk^iiuU  tor  February  lasL     A'.tiiough  small  in  siae,  most 
of  the  »ubjeci»  az^  ^ery  mteivsting.     They  are  as  follows  . 

vU2>  Water- gat^.  Mo^iador :  ^3)  OutaJde  th«.  pste,  Mogauor;  (4>  Gate.  Mogador : 
vO^  StrMt^  M«.^»:^>r.  v^'  Grain  market.  Moiirador:  v.7^  Prison.  M«-gad-v:  prisoners 
snamHic:  f^M-  $  peft^a«:  \8)  Stan  c^  the  >*uruey  from  M  -cadv^r:  (9)  ZalM  fiArmta; 
^10>  Vbd  Bm  lH*asei:i.  Uvkiag  about  corth-wi^t :  vH  l*ui:.s  of  Kasba  Laaeijali  at 
rUd  IVa  iXwat«^:n:  ^1:1  13^  Spring.  lirv«ui:  vl^.  KM  Jtws  a;  Me.U  Sheahawa:  (16i 
V^aaip  At  MiUa  Sbe«tA%a .  v^lT^  Jewish  girls  at  SLt.«Lawa;  v.I>^  CiosfeiD^  Wadi 
VFiw  at  Sb^^kawa  :  vl^"^  Aiuuur:  v^^>  ^tie<e;.  lax-.aljkht:  (21)  •  »l:ve  ganlens  at 
TaBMsiiahl:  v^^  ^^■'»  •-"^  fUi-  *>f  Moivco^  b*twt*a  IdOL^^ULt  Acd  Morocco  city;  (±3) 
riddn  cf'  Mocvxvw  Wv^kia^  i%>utlt  to  xt^  Atlas  ranp:.  :\-vm  Jus:  ut^:.:*:  u.«  town  vails : 
V-4'  Mcc.ccc  v^tT  :i.'«  tie  A>utb-wefrt:  v25'  Market  at  MVrx>.v  *::t  .  .2t^  27>  Sxic«C 
llc«vvvOv*i;T  i>^  KotsVich  towtr.  3iv■»^.xxv  city:  ,:^^  CAr:r  of  S^ltA:^'s  Udy-gvaid 
at  M\T^x>ev'c^:ty  v2^*>  lAX>king  oviw  pUin  cl"  Mocvxxv  v:«arcs  M.cvhco  city  froa 
JtivVt  iilU;  v*^l^  ^*^  ii*  *:sKat:t  of  Jci****.  '.vx^k:r^  cvcr  1:1;-  •.:  MaDjCiK>  u* wants 
MxYvxvx^  <tt>  v^  P^*  <i^  Mo^x-vo  city  with  Atlis  n:vxi::ta.:;s  :z  '^ack^xvaad ;  v^t' 
Ni«^ja  VewC^t*.  •xiir.:  i^'cth  :owarat  ibe  Jifi^Iei  ':.*.<;  ^.-4  L-x-kar  oc:  rf  teal, 
Niiria  M«tti(-^2ia  or«r  Kt" tTt'.a  plam  to  ftx^:  ^a>  VTum-.:^.  l>ki^£  east:  ^95) 
f^wrasKif  K^  f  ^fgriTwa'-  cwvC^rciw  Gurvads  .  ^..C  Well.  :  w.r  ;V<'  fc«:  «ie«fv»  at  Ulad 
Vsxit     «^>  Maiaig^Ar  fn.->aL  i.je  sc-.;ik<«ai3     ;!^'  ^  am  iv^z.-a  :r:=i  li-e  U»i  ^ie:  \,40> 
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THE  ANCIENT  KINGDOM  OF  KONGO  *  :  ITS  PRESENT  POSITION 

AND  POSSIBILITIES,  t 

By  the  Bey.  THOMAS  LEWIS. 

It  is  a  matter  of  genuine  regret  that  a  subject  so  full  of  interest  and 
importance  is  not  in  the  hands  of  a  man  who  can  do  it  justice,  and  bring 
with  him  more  experience  and  authority  in  matters  geographical  than 
I  possess.  It  has  been  my  privilege  to  labour  in  Africa  under  the 
auspices  of  the  Baptist  Missionary  Society  for  nineteen  years,  fifteen  of 
which  have  been  spent  in  Portuguese  Congo,  and  for  the  most  part  at 
San  Salvador. 

My  journeys  in  Kongo  and  Zomboland  have  been  made  wholly  with 
a  view  of  facilitating  and  extending  the  work  of  our  society,  and  of 
studying  the  customs  and  habits  of  the  people.  But  whatever  qualifica* 
tions  I  lack  as  a  geographer,  I  claim  to  be  a  sincere  devotee  of  the 
science,  and  an  enthusiast  in  the  work  of  opening  up  the  Dark  Continent 
to  the  light  and  blessing  of  civilization. 

It  is  a  remarkable  fact  that  the  northern  portion  of  the  province  of 
Angola  is  the  least  known  of  all  the  districts  in  this  part  of  Africa, 
notwithstanding  its  proximity  to  the  sea-coast,  and  its  being  the  first 
discovered  by  the  early  Portuguese  travellers,  and  the  country  covered 
by  the  ancient  kingdom  of  Kongo.  We  owe  the  very  name  of  "  Congo  " 
to  this  old  kingdom,  for  according  to  native  usage  the  name  applies 
only  to  the  district  around  San  Salvador,  the  native  name  for  which  is 
"  Ekongo,"  and  the  natives  know  no  other.  The  Congo  river  is  gene- 
rally called  Nzadi,  or  Nzari,  which  means  "  the  river,"  and  is  corrupted 

*  The  form  ''  Kongo  "  is  adopted  in  this  paper  when  it  applies  to  the  Ancient  King- 
dom, from  which  the  name  is  derived,  and  ''  Congo  *'  in  its  modem  use  as  referring  to 
the  river  or  State  territory. 

t  Map^  p.  668. 
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by  the  Portuguese  into  Zaire,  but  when  the  people  wish  to  distingmsh 
it  from  other  rivers,  it  is  called  Mwanza.  Owing,  perhaps,  to  the 
prominence  given  to  the  Kongo  kings  and  court  in  the  records  of  the 
Portuguese  navigators  and  explorers  of  those  days,  the  name  has  been 
applied  in  modern  times  not  only  to  the  ancient  Kongo  country,  but  to 
the  Mwanza  river,  and  to  the  vast  region  on  both  its  banks  reaching 
right  away  to  the  furthest  limits  of  the  Congo  State.  But  while 
those  vast  regions  are  being  rapidly  opened  up  to  the  influx  of  commeioe 
and  civilization,  this  land,  so  rich  in  history  and  interest,  has  been  passed 
by  and  to  a  great  extent  forgotten.  What  is  known  to-day  of  the 
ancient  provinces  of  the  kingdom  of  Kongo— Sonyo,  Mbembe,  Mbamba, 
Nsundi,  Mpangu,  and  Mbata  ?  Even  Sonyo,  situated  nearest  to  the 
coast  towards  the  mouth  of  the  river,  is  practically  a  terra  incognHa 
to-day.  Very  little  is  known  of  this  northern  district  lying  between 
the  river  Congo  and  the  Kwangu ;  even  the  delimitation  of  the  boundary 
between  the  State  and  Portuguese  territory  has  not  yet  been  carried  out 

We  first  became  acquainted  with  this  marvellous  country  in  the 
story  of  the  voyages  of  Diogo  Cam,  who,  on  reaohiug  the  mouth  of  the 
river  in  the  year  1482,  learnt  from  the  natives  who  boarded  his  vessel 
that  '*  far  in  the  interior  there  lived  a  powerful  king."  He  thereap<m 
despatched  to  this  king  '*  some  Christian  negroes  as  his  ambassadors," 
to  assure  him  of  the  friendly  intentions  of  his  visitors  from  Portugal, 
and  of  their  desire  to  trade.  Thus  was  effected  the  first  discovery  of 
a  wonderful  people  and  a  powerful  African  monarch. 

Battell,  Dnarte  Lopez,  Cavazzi,  and  others  have  left  us  truly 
wonderful  descriptions  of  the  kingdoms  of  Kongo  and  Angola  as  they 
were,  or  supposed  to  be,  in  the  fifteenth  and  sixteenth  centuries.  And, 
making  duo  allowance  for  a  vivid  imagination  in  matters  of  detail,  we 
are  compelled  to  recognize  the  royal  service  which  these  early  trayellers 
rendered  to  the  cause  of  what  may  bo  termed  **  unscientific  geography." 
In  those  palmy  days  of  the  Spanish  and  Portuguese  nations,  there  is  no 
doubt  but  that  a  certain  amount  of  civilization  was  introduced  into  the 
country.  The  whites  who  were  sent  out  from  Portugal  established 
themselves  at  several  points  on  the  south  bauk  of  the  river,  and  with 
commendable  skill  and  perseverance  built  houses,  fortresses,  and  churches, 
the  ruins  of  which  are  still  to  be  seen  at  Sonyo  near  the  mouth,  at 
Mbembe  in  the  interior  behind  Ambrizette,  and  notably  at  San  Salvador, 
the  capital  of  the  ancient  kingdom.  This  last  is  beyond  doubt  the 
most  important,  and  is  full  of  historical  interest.  We  read  of  a  mighty 
monarch  who  ruled  over  a  vast  region,  with  a  host  of  princes  governing 
dependent  provinces.  The  pomp  and  glory  of  this  brilliant  court  are 
startling  in  the  extreme,  and  one  gasps  for  breath  at  reading  of  the 
rapidity  with  which  the  king  and  nobles  of  a  hitherto  heathen  and 
pagan  country  put  on  the  garb  of  our  European  civilization  and  espoused 
the  Christian  religion.     For  in  the  year  1491  many  priests  arrived  from 


ITS   PRKSRNT   POSITION  AND  POSSIBILITIES.  E43 

Europe,  and  very  soon  throe  ohurolies  were  built — one  dedicated  to  tbe 
Saviour,  Tkeace  the  mtj  derived  the  n&me  of  Sui  Salvador ;  tbe  second 


and  third  were  dedioated  to  the  Virgin  VL&iy  and  tit.  James,  in  reoogni- 
tion  of  their  miracnloas  interventioD  on  behalf  of  the  people  at  a  critical 
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point  in  one  of  their  battles.  These  were  not,  however,  the  first,  fort 
church  was  erected  when  the  first  Christian  king,  Don  Joao,  made  t 
vow  of  fidelity  to  God,  and  planted  a  large  wooden  cross  in  an  open 
space  in  the  town  as  a  witness ;  afterwards  he  commanded  that  a  chnrdi 
be  erected  on  the  spot,  to  be  called  the  Church  of  the  Holy  Croas.  In 
all  eleven  churches  are  spoken  of  as  having  been  built  here,  but  it  ii 
almost  certain  that  they  did  not  co-exist.  Old  buildings  were  destroyed 
and  rebuilt ;  these  were  rededicated  to  some  other  saint  according  to  the 
tastes  of  the  priests  there  at  the  time,  and  hence  the  confusion.  We 
are  assured,  for  example*  that  one  night  the  devil  came  and  carried 
away  the  roof  of  the  church  of  Santa  Cruz,  and  the  Yakkas  from  the 
Kwangu,  who  seem  to  have  been  in  league  with  his  majesty  of  the  lower 
regions,  followed  hard  after,  and  completed  the  destruction  of  both  chnroh 

and  city. 

When  the  Kongos,  after  a  short  period,  reoccupied  their  capital  with 
the  help  of  Portaguese  traders  and  priests,  they  directed  their  attention 
to  the  fortification  of  the  city,  and  sarrounded  it  with  massive  stone 
walls.  They  also  constructed  inner  walls  around  the  king's  palaoe  and 
the  dwellings  of  the  nobles ;  also  one  surrounding  the  European  qourteit. 
Pigafetta  speaks  of  these  walls,  and  his  description  of  them  is  one  of 
the  few  things  that  can  be  relied  on  in  his  highly  embellished  book 
of  romances. 

There  may  arise  at  some  future  time  some  sceptical  and  anbeUeving 
spirits,  who,  unable  to  discover  any  traces  of  these  walls,  will  ridfonk 
the  idea  that  they  ever  existed.  The  Government  authorities  and  the 
Eoman  Catholic  Mission  at  San  Salvador  have  no  veneration  for  these 
relics  of  a  glorious  past.  The  city  walk  have  been  demolished,  and  the 
stones  from  the  foundations  have  been  requisitioned  for  modem  (3oTem- 
ment  buildings.  Our  own  mission  has  assisted  in  these  acts  of  vandalism ; 
but  we  protected  the  last  piece  of  stone  wall  near  the  cathedral  mins 
— probably  a  portion  of  the  monastery  where  the  priests  dwelt — until 
it  became  dangerous  to  life.  Three  years  ago  we  were  reloctantly 
compelled  to  pull  it  down,  and  the  stones  were  used  to  erect  a  modem 
church  large  enough  to  accommodate  900  worshippers.  About  the 
same  time  the  priests  and  Government  officials  made  a  futile  attempt 
to  restore  the  old  cathedral.  They  pulled  down  the  walls  of  the  main 
building,  and  the  side  chapel  dedicated  to  '*  Our  Lady,"  with  the 
intention  of  erecting  a  practically  new  church,  but  preserving  the  main 
arch  of  the  chancel  and  the  eastern  end  which  contained  the  old  and 
massive  stone  altar.  They  carried  the  walls  up  nearly  to  the  square, 
when  suddenly  the  whole  structure  collapsed.  It  was  not  the  devil 
this  time,  but  a  heavy  storm  during  the  night,  which  caused  the  fall. 
The  new  building  was  not  laid  on  the  original  foundations,  and  a 
rotten  foundation  on  the  graves  of  generations  of  African  royalty  was 
not  sufficiently  strong  to  bear  the  weight  of  a  modern  church.     This 
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aooonnts  for  the  present  cooditioD  of  these  once  picturesque  ruius,  and 
it  .must  be  cunfoBsed  that  they  have  loat  the  greater  part  of  their 
iaterest  to  na.  The  aioh,  howeTer,  is  still  left  us,  Btanding  firmly 
among  the  dibrit,  and  is  abont  the  only  thing  left  to  mark  the  oiTiliza- 
tion  of  three  centuries  ago. 

The  massive  walls  and  churches  were  built  of  the  ironstone  so 
plentiful  on  the  plateau  on  which  San  Salvador  is  situated.  Some  hnge 
blocks  of  this  stone  were  used  in  the  foundations  and  for  the  doorways 
and  arohes  of  the  churches.  The  walls  had  thin  layers  of  limestones 
used  as  "headers"  to  bind  them  together.    Very  excellent  mortar  was 
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made,  and  an  abundant  supply  of  limestone  was  obtained  from  the 
quarries  a  few  miles  away.  The  amount  of  labour  represented  by 
those  ruins  must  have  been  enormous,  but  we  must  remember  that  the 
work  was  done  in  "the  golden  days  of  slavery,"  and  Kongo  at  that 
time  was  the  great  centre  of  the  trade.  The  population  of  the  capital 
then  is  given  at  100,000 ;  to-day  it  does  not  exceed  1500. 

Time  changes  everything,  and  to  those  of  us  who  have  laboured  so 
much  in  trying  to  find  good  building-stone  wherewith  to  build  our 
houses,  it  is  most  tantalizing  to  read  the  fine  deeoription  of  the  rooks 
of  San  Salvador  given  by  Pigsfetta.    He  says — 

"  The  mountains  of  Congo  furnish  quarries  of  various  valuable 
stones,  from  which  might  be  out  columns,  architraves,  bases,  and  other 
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large-  blocks,  for  building  anything  that  was  required.  Indeed,  it 
is  said  some  masses  are  of  such  enormous  size,  that  a  whole  church 
might  be  cut  out  of  a  single  piece  of  the  stone,  like  that  which  forms 
the  obelisk  now  standing  before  la  Porta  del  Popolo.  Besides  these, 
there  are  the  mountains  producing  porphyry,  jasper,  and  white  and 
coloured  marbles,  which  in  Eome  are  known  as  Nnmidian,  African,  and 
Ethiopian  marbles,  some  columns  of  which  are  in  the  Gregorian  Chapel. 
Other  marbles  are  found  here,  and  amongst  them  very  fine  ones  inlaid 
with  jacinths,  which  are  gems,  and  form  yeins  on  the  mother  stones, 
and  these,  when  separated  and  arranged  in  small  pieces,  can  be  formed 
so  as  to  look  like  pomegranates.  Columns,  obelisks,  and  such-like 
works  of  art  can  be  made  from  this  marble,  which  sparkles  as  if  studded 
with  beautiful  jewels." 

Alas  for  the  deterioration  of  the  ages !  As  if  it  were  not  enough 
to  rob  us  of  the  pomp  and  pageantry  of  a  mighty  African  kingdom 
with  its  maguificent  civilization  and  religion,  we  are  left  to  wonder 
what  has  become  of  these  mountains  so  marvellonsly  rich  in  beaatiful 
aud  precious  stones.  Pity  they  did  not  use  this  Numidian  or  EUiio- 
pian  marble  in  the  construction  of  their  churches — or  at  least  in  that 
of  the  church  altars — instead  of  using  the  common  ironstone.  The 
fact  is,  these  mountains  of  porphyry,  jasper,  and  marble  are  purely  the 
product  of  unbridled  imagination. 

It  is  impossible,  with  materials  at  our  command,  to  say  how  long 
this  city  was  occupied  by  the  Portuguese.  When  the  "trade"  was 
firmly  established,  and  the  kings  and  nobles  of  Kongo  became  the 
active  agents  of  the  white  traders  and  faithful  vassals  of  the  King 
of  Portugal,  the  European  residents  could  withdraw  to  the  coast  at 
Loanda  and  Ambrizette,  paying  yearly  visits  during  the  dry  seasons 
to  San  Salvador  to  conduct  to  the  coast  the  accumulated  gangs  of 
slaves.  Sometimes,  however,  the  gangs  were  entrusted  to  the  care 
of  a  reliable  native.  I  knew  well  two  old  men  who  went  repeatedly 
for  this  purpose  to  Loanda.  They  counted  on  three  months  for  the 
return  journey,  and  many  gruesome  tales  they  had  to  relate.  They 
thought  that  they  were  in  the  service  of  Nemputu,  the  King  of  Por- 
tugal! The  companies  of  slaves  were  generally  accompanied  by  one 
or  more  priests,  who  received  slaves  from  the  natives  in  return  for 
baptizing  their  children  and  administering  spiritual  consolation  to  the 
nobles  of  the  land.  These  gangs  of  chained  slaves,  moving  ponderously 
along  on  their  way  to  the  coast,  have  left  behind  them  indelible  marks; 
and  their  tracks  are  easily  recognized  by  the  names  of  towns  and 
villages  where  they  halted  or  encamped  for  the  night.  Such  names 
are  **  Vunda,"  meaning  "  rest,"  whore  the  midday  halt  was  made, 
and  **  A'emadia,"  a  corruption  of  "  Ave  Maria,"  where  the  priests  and 
their  newly  made  converts  in  bond  chanted  their  vespers  and  rested  for 
the  night.     Kinganga,  again,  is  a  name  of  a  *'  town  of  the  priests,"  and 
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the  iDhabita&ts  of  these  towiu  consider  themeelvea  to  this  day  the 
property  of  the  Nganga,  or  the  Catholic  priest. 

We  have  all  throagh  Kongo  and  Zombo  a  dUtinot  oonneotioa  with 
the  past  in  the  Santa  or  Chriatian  namea  which  every  man  and  woman 
iDdiMriminately  adopts  io  addition  to  the  lunal  native  name.  The 
e«rly  priests  gave  their  converts  Christian  oameB,  and  the  titles  Dod 
and  Donna  were  prefixed  to  the  names  of  the  king,  qaeen,  and  princes. 
This  established  a  coatom  which  delighted  the  heart  of  every  savage, 
and  now  every  child  that  is  born  in  the  land  is  dubbed  Don  or  Donna 
something ;  and  it  wonld  be  a  moat  interesting  psychological  problem 
to  demonstrate  the  power  by  which  snch  empty  and  self-asanmed  titles 
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and  names  can  fill  a  savage  race  to  snch  a  degree  of  unspeakable 
pride  and  personal  vanity.  It  is  considered  a  serious  breach  of  etiquette 
and  a  personal  insult  to  address  anybody  without  first  mentioning  his 
Santu  name,  and  elaborately  calling  him  Don  so-and-ao. 

The  crucifix  is  another  relic  of  the  early  missionarieB,  and  is  to  be 
found  often  among  the  many  fetishes  of  native  chiefs.  These  are 
generally  made  of  a  brass  figure  fixed  to  an  ebony  cross,  and  in  the 
Kongo  district  they  are  looked  upon  as  charms.  The  Christian  symbol 
or  meaning  is  entirely  lost,  and  they  are  besmeared  with  the  sacrificial 
blood  of  animals  at  the  hands  of  the  witch-doctors  in  the  same  manner 
as  all  their  other  charms.  In  Zombo,  however,  the  crucifix  is  a  symbol 
of  power  passed  down  from  one  chief  to  his  sncceasor.  This  custom 
is  general.  Sometimes  it  is  a  sceptre,  as  in  the  case  of  the  kinge  of 
Kongo,  sometimes  a  sword,  a  knife  or  any  trinket.     The  only  crucifix 
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I  luive  aeen  in  Zomho  beloDgs  to  a  chief  who  rejoioes  in  the  name  of 
Nkila-nkoei  (the  Lion's  Uil;,  whom  I  found  one  day  sitting  ovitside  hit 
hat  polishing  it  with  a  piece  of  cloth  and  ashes.  I  was  at  onoe  deeply 
interested,  and  he  conversed  freely  with  me  al^oot  it.  hat  it  had  no 
sopematnral  significaDce  to  him,  and  it  was  only  a  symhdl  of  Us 
chieftainship.  He  waxed  eloquent  at  my  asking  him  what  woold 
happen  if  it  was  lost  or  stolen  from  him,  and  he  assured  me  that  lie 
wonld  wage  war  with  any  offendiog  clan  who  attempted  sach  a  thing. 
And  he  meant  it. 

No  doaht  the  crucifix  is  the  origin  of  the  mnltitadinooa  croaaei 
that  are  met  with  at  every  point.  Nearly  everyhody  has  one  amcmg 
his  fetishes,  and  sometimes  they  are  elahorately  carred.  The  traTeller 
also  se«s  arrange!  on  the  walls  of  houses  of  chiefs  little  ciosw  made 
of  folded  palm  leaves.  These  represent  presents  of  palm-wine  made 
hy  visitors,  and  in  accordance  with  strict  etiquette,  a  leafj  croaa  is 
inserted  at  the  side  of  the  stopper  of  each  calahash  or  demijolm  aa  a 
sign  of  respect  to  the  recipient.  He  in  turn  displays  these  hrnmg 
tokens  on  the  walls  of  his  hut  to  let  passers-hy  know  what  an  iat- 
portant  man  he  is.  And  there  is  often  a  keen  competition  among  rival 
chiefs  as  to  who  can  display  the  greatest  numhar.  So  it  haa  ooaia 
to  pass  that  the  most  holy  of  symbols  can  be  d^^raded  to  one  of  petty 
jealousies  and  debauchery. 

Speaking  of  crosses,  it  is  interesting  to  note  that  at  the  ITih^^fll^p 
market-place,  in  the  Zombo  country,  there  is  a  huge  wooden  oraas 
erected,  as  I  have  been  told,  to  commemorate  a  treaty  of  peaoa  made 
between  the  different  clans  of  the  district  when  they  agreed  to  make 
this  their  common  market,  and  their  cause  a  common  cause.  Hence, 
the  mere  existence  of  wooden  crosses  does  not  necessarily  mean  tbat 
they  mark  the  site  of  ancient  Catholic  missions. 

To  bring  our  story  down  to  modem  times,  it  is  necessary  to  say 
that  the  kingdom  many  times  in  its  history  had  to  pass  through  trying 
and  turbulent  seasons,  and  there  were  occasions  when  the  succession 
to  the  throne  was  not  an  easy  matter  to  settle.  The  practice  of 
polygamy  does  not  simplify  questions  of  royal  succession,  and  there  are 
always  those  conflicting  claims  of  various  clans  and  families  who  are 
ever  ready  to  fight  for  the  imaginary  glory  of  such  an  exalted  position 
as  is  only  offered  by  a  royal  throne  in  the  wilds  of  Africa. 

One  of  these  occasions  occurred  about  fifty  years  ago,  when  three 
important  clans  gathered  their  forces  in  the  neighbourhood  of  San 
Salvador,  each  claiming  the  right  of  succession.  There  was  oonaider- 
able  fighting,  and  trade  was  impossible.  The  Portuguese  despatched 
a  force  into  the  interior  to  quell  the  disturbance.  They  espoused  the 
cause  of  the  Kivuzi  family,  but  not  until  there  was  much  bloodshed 
did  they  succeed  in  placing  Don  Pedro  on  the  coveted  throne.  Mbumba, 
one  of  the  rival  claimants,  was  appointed   to  the  nominal  position  of 
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prince,  aod  the  title  of  "  No^sa  Prinoipe "  was  conferrod  upon  him. 
The  third  refused  to  acknowledge  the  new  rule,  and  until  his  dektb, 
three  jears  ftgo,  he  declined  to  pay  homage  to  the  King  of  Kongo.  He 
hated  the  Fortugnese  with  a  perfect  hatred.  During  the  war  a 
Portuguese  officer  fell  into  his  handa,  and  Kiamvu  carried  away  the 
head  in  triumph  to  his  town,  only  a  few  miles  away  across  the  river 
Luezi.  He  cut  out  his  heart,  which  he  triumphantly  ate  at  a  great 
feast  in  honour  of  the  occasion,  while  he  drank  his  palm-wine  out  of 
Ihe  cranium  of  his  victim's  aknll.  This  spectral  vessel  was  constantly 
brought  out  on  special  oooasions  for  his  drinking-oup  when  he  wished 
to  display  his  prowess  in  war  and  his  hatred  of  the  Portuguese.     Since 
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his  death  this  relic  has  oome  to  the  hand  of  Senhor  Faria  Leal,  the 
present  Beaident  at  San  Salvador. 

During  this  short  occupation  the  Portuguese  built  a  fortress  covering 
a  little  under  an  acre  of  ground  on  a  projecting  point  on  the  eastern  end 
of  the  plateau.    This  stands  to-day,  but  is  of  no  special  interest  to  us. 

Such  is  the  past  record  of  a  kingdom  which  has  now  been  reduced 
to  all  but  an  empty  name,  for  the  present  king  of  Kongo  is  nothing 
more  than  an  ordinary  native  chief,  with  very  limited  powers, even  over 
his  own  people.  Nevertheless,  he  is  endowed  with  a  remarkable  amount 
of  self-importance  and  conceit,  imagining  himself  of  more  oonaequence 
than  the  Tear  of  all  the  Bussias,  and  having  an  equal  only  in  the  King 
of  Portugal. 
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Tbo  district  of  EoDgo,  as  this  northern  portion  of  the  province  of 
Angola  is  officially  known,  varies  considerably  in  different  parts  in 
respect  of  soil,  climate,  and  scenery.  A  distant  view  from  the  deck  of 
an  ocean  steamer  as  we  enter  the  mouth  of  the  river  affords  a  most 
pleasing  effect  of  a  combination  of  graceful  palms  and  tropical  verdure, 
and  the  eye  catches  with  delight  a  glimpse  of  the  green  grass  whicb 
clothes  the  distant  hills;  but  as  we  steam  up  the  river  dose  to  the 
banks  of  the  swampy  islands,  and  watch  the  muddy  water  oozing  out 
from  among  the  peculiarly  formed  roots  of  the  mangroves,  one's  enthusiasm 
for  the  beautiful  is  very  considerably  modified.  When  about  60  milot 
from  the  mouth,  we  reach  Boma — the  capital  of  the  Congo  State — on 
the  north  bank,  where  there  is  quite  a  settlement  of  Europeans  of  all 
nations,  but  principally  Belgian  officers  of  the  State.  The  mangrove 
swamps  are  now  left  behind,  and  the  river  becomes  narrower,  with 
rugged  barren  hills  on  both  sides.  Wo  have  lost  the  thick  tropical 
foliage,  but  it  is  decidedly  picturesque  (from  the  deck  of  a  steamer). 
When  Noki  or  Matadi  is  reached,  and  we  make  the  acquaintance  of 
real  African  life,  it  is  then  that  we  realize  what  the  Kongo  country 
and  the  climate  can  be.  Many  a  new-camer  has  watched  the  departure 
of  the  steamer  in  which  he  sailed  for  this  inhospitable  land,  with  a 
bitter  tear  and  an  aching  heart,  and  often  saw  it  for  the  last  time.  Noki 
and  Matadi,  in  close  proximity  to  each  other,  are  perhaps  the  most 
deadly  places  on  the  Congo.  The  heat  is  great,  and  the  bare  rooky 
surface  of  the  soil  around  the  dwellings  reflects  the  rays  of  the  sun  so 
that  sometimes  it  is  unbearable.  The  sanitation,  or  rather  the  absence 
of  it,  is  a  disgrace  to  any  nation,  and  happy  is  the  man  whose  lot 
it  is  to  proceed  inland  and  dwell  on  the  highlands  of  the  interior. 
We  who  go  into  Portuguese  territory  climb  up  the  famous  Noki  hill, 
the  ruggedness  of  which  did  not  seem  half  so  formidable  from  the  steamer 
as  it  is  in  reality;  but  once  on  the  top,  about  900  feet  above  the  sea,  we 
breathe  more  freely.  Wo  proceed  on  our  joumoy,  at  first  dodging  around 
boulders  of  rocks  and  passing  over  rough  road,  but  as  we  advance 
further  away  from  the  river  the  soil  becomes  richer  and  the  roads  better. 
For  the  first  three  days  we  meet  with  hardly  any  native  villages,  and 
there  is  very  little  cultivation  of  tho  ground ;  but  after  the  third  day 
we  come  to  the  rich  valleys  of  the  Mpozo  and  Luzo ;  then  we  cross  the 
Lunda  and  lesser  streams,  all  running  into  the  Mpozo.  In  the  pro- 
ductive soil  of  these  valleys  the  grass  grows  very  high — about  15  feet 
in  some  places— and  it  is  with  great  difficulty  we  make  our  way  through 
it.  Nearing  San  Salvador,  which  is  reached  about  the  sixth  day,  the 
country  becomes  more  hilly,  and  about  three  and  a  half  hours  before 
we  reach  the  capital  wo  pass  the  Mpungi,  or  Ivory  rocks,  so  called  by 
the  natives  on  account  of  their  peculiar  peaky  appearance.  There  are 
many  superstitions  about  those  rocks,  which  cannot  be  noticed  in  this 
paper. 
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At  San  Salvador  we  are  1840  feet  above  sea-level.  The  town  is 
very  mncli  like  any  other  African  village,  situated  on  the  top  of  a  hill, 
with  the  river  Lnezi  winding  at  the  foot  from  the  east  to  the  south. 
Here  we  have  come  within  the  limits  of  the  accompanying  route-map, 
and  I  need  not  enter  into  much  detail  about  the  country.  Leaving  San 
Salvador  in  an  easterly  direction,  we  pass  over  an  undulating  country, 
and  after  travelling  about  50  miles  we  reach  the  foot  of  the  plateau. 
The  ascent  is  very  steep  and  rugged,  and  the  scenery  grand.  Close  by 
are  the  Mbrizl  falls,  well  known  to  geographers ;  but  there  are,  not  many 
miles  to  the  south,  two  other  falls,  to  all  appearance  equal  in  volume 
to  those  at  Kizulu,  and  the  waters  of  both  falling  into  the  Mbrizi  in  the 
valley.  Travelling  along  this  plateau,  we  pass  the  source  of  the  Mbrizi 
river,  and  not  far  away  is  the  highest  point  I  have  registered,  viz. 
3400  feet  above  the  sea.  Further  on  this  plateau  is  abruptly  broken 
by  the  Lufunde  valley,  on  both  sides  of  which  are  deep  chasms  and 
precipitous  rocks,  and  the  sparkling  waterfalls  are  a  delightful  change 
to  the  weary  traveller  after  the  monotony  of  the  journey.  The  valley 
is  very  fertile  and  well  cultivated,  but  there  are  many  swamps  and 
morasses,  which  are  here  utilized  for  an  extensive  eel  fishery.  They 
are  caught  by  means  of  small  bottle-shaped  basket  traps  made  of  split 
bamboo.  The  fish  are  arranged  on  a  spit  about  a  yard  long,  and  then 
smoked  over  a  fire,  and  thus  preserved  they  are  ready  for  the  markets. 
The  catfish  (ngola)^  which  abounds  in  the  rivers,  is  treated  in  the  same 
mauner. 

Having  crossed  the  Lufunde,  we  ascend  once  more  to  the  plateau 
where,  three  years  ago  (in  1899),  our  society  established  a  new  mission 
station  at  Kibokolo,  which  I  hope  to  call  my  home  for  some  years  to 
come,  and  make  it  a  centre  from  which  to  make  journeys  into  the  un- 
explored regions  to  south  and  east  Continuing  our  journey  eastwards 
on  the  plateau,  we  come  to  the  Nkissi  river,  which  is  known  here  as 
Nzadi  a  Malewa.  The  Malewa  valley  is  extremely  swampy,  and  the 
river  constantly  overflows  its  banks  during  the  rainy  season,  rendering 
it  dangerous  to  cross  in  the  roughly  hewn  native  canoes  which  ply  for 
hire  at  the  various  ferries.  The  river  is  infested  with  crocodiles,  but 
there  is  some  fishing  and  a  large  quantity  of  edible  shellfish,  in  appear- 
ance like  periwinkles,  but  much  larger.  This  is  the  furthest  point  east 
that  we  have  touched,  and  I  found  that  the  dialect  spoken  in  this  dis- 
trict differed  somewhat  from  the  Kongo  language,  although  we  could 
easily  understand  each  other. 

The  principal  point  of  interest  to  the  geographer  in  this  sketch-map 
of  the  Zombo  highlands  is  the  number  of  river  sources  it  shows.  Zombo, 
in  a  most  literal  sense,  is  a  laud  of  water  and  streams,  clear  as  crystal ; 
sometimes  rippling  through  shady  glens  and  pebbly  watercourses,  then 
dashing  down  a  ravine  and  over  the  precipitous  rocks  into  the  valley 
beneath.    Within  this  small  area  we  have  the  sources  of  the  well-known 
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rivers  of  Luvu,  Kwilu,  Fulezi,  Luango,  all  runniug  north  towards  the 
Congo ;  while  the  Mbrizi,  Pasasa,  and  Lufunde  flow  to  the  south,  joining, 
however,  before  they  empty  themselves  into  the  Atlantic.  Thus  the 
Zombo  country  forms  the  watershed  of  the  Congo-Mbrizi  basin. 

The  greatest  part  of  the  country  is  covered  by  the  common  African 
grass,  which,  however,  is  shorter  and  less  coarse  on  the  highlands,  and 
is  burnt  by  the  natives  in  the  dry  season  of  every  year.  The  wood- 
land is  practically  confined  to  river-banks  and  ravines,  with  patches 
around  the  towns  and  villages.  Good  timber  for  building  purposes  is 
limited.  There  are  one  or  two  excellent  trees,  notably  the  nkamba, 
or  African  mahogany,  and  nlongwa,  a  good  working  wood,  of  which 
there  is  a  fair  supply  in  most  districts.  The  baobab  is  met  with 
everywhere,  but  is  practically  useless. 

The  soil  is  good  and  produces  a  variety  of  things.  In  Kongo  the 
women  do  all  the  farm  work,  but  in  Zombo  the  men  are  more  indus- 
trious, and  do  a  fair  share  of  the  farm  labour.  The  tillage  is  of  the 
simplest  and  the  implements  primitive.  The  hoe  is  the  only  imple- 
ment used,  with  a  cutlass  to  clear  away  the  brushwood  if  neceamrj. 
They  work  a  piece  of  land  for  a  year  or  two,  and  get  out  of  it  an 
average  of  three  crops  a  year ;  then  they  allow  it  to  lie  fallow  until 
they  take  a  fancy  to  return  to  it.  There  are  no  land  laws,  and  conae- 
quently  no  landlordism — a  model  place  for  a  certain  class  of  politicians 
— and  the  first  person  to  select  a  plot  of  ground  and  mark  it  with  his 
hoe,  occupies  it  as  long  as  he  uses  it.  No  rent  or  taxes  are  demanded. 
The  African  grows  his  food  cheaply  and  easily,  for  the  labour  of 
scratching  the  surface  of  the  soil  with  a  hoe  is  very  light.  The  prin- 
cipal native  products  are  the  manioc  or  cassava,  yams,  sweet  potato, 
maize,  millet,  and  various  kinds  of  beans  and  pumpkins;  the  seeds  of 
the  latter  are  considered  a  delicacy,  and  take  the  place  of  meat  to  a 
great  degree.  These,  with  the  plantain  and  banana,  are  the  princi|)al 
foods  toffs  of  the  Kongos  and  Zombos. 

The  natives  are  not  heavy  meat-eaters.  The  domestic  fowl — that 
marvellous  combination  of  skin,  bones,  and  feathers — the  old  friend  of 
all  African  travellers,  and  the  inevitable  bleating  goat,  are  common  to 
all  districts.  There  are  also  some  sheep  to  be  had.  But  the  darling 
pet  of  a  Kongo  man  is  his  pig.  You  can  treat  bis  wife  and  children 
as  you  like,  but  if  you  touch  his  pig,  beware !  To  kill  a  man's  pig 
that  breaks  through  your  fence  and  digs  up  your  vegetable  garden  is 
to  commit  the  unpardonable  sin,  and  the  owner  never  forgives  you. 
Hog's  flesh  is  equally  dear  to  him.  Game  in  some  parts  is  plentiful, 
but  more  especially  in  Zombo.  There  we  have  several  kinds  of  deer, 
antelopes,  and  wild  hares ;  the  only  difficulty  is  to  bag  them.  Quinea- 
fowls,  partridges,  and  pigeons  abound,  and  there  are  some  pheasants ; 
and  in  the  swampy  valleys  we  find  wild  ducks  and  many  other  birds. 
Eagles,   vultures,   and  other   birds   of  prey,   are   common,   and   very 
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annoying,  while  the  woods  are  roBpIendent  with  the  gorgeous  plamage 
of  the  birds.  Elephants,  bnffaloea,  and  leopards  are  to  be  fonnd,  but 
mast  be  sought  for  in  the  more  sparsely  populated  districts. 

The  climate  of  Zombo,  compared  with  that  of  the  Congo  in  general, 
is  healthy.  At  Kibokolo,  although  for  the  past  two  or  three  years  we 
have  lived  in  a  rongh  way  in  temporary  grass  honses,  the  health  has 
been  excellent.  The  same  thing  may  be  said  of  the  Fortngnese  at 
Matela,  who  say  that  the  climate  is  equal  to  that  of  Portugal,  which 
ia  doubtful.  It  is  too  early  yet  to  speak  with  any  certainty  on  this 
STibject,  and  time  alone  can  decide  it.  Bat  with  an  altitude  of  over 
3000  feet,  a  sandy  and  well-drained  soil,  with  an  abundant  supply  of 


exoellent  water,  I  see  no  reason  why  it  should  not  be  a  fairly  healthy 
climate.  Certainly  it  is  a  great  improvement  on  the  swampy  lowlands 
of  the  Congo  valley.  The  mean  maximum  temperature  is  84'6°  in  the 
shade,  and  the  mean  minimum  64'8°,  thus  giving  an  average  daily 
range  of  twenty  degrees.  The  rainfall  last  year  was  55 '5  inches, 
which,  I  believe,  was  below  the  average.  The  rainy  season  is  from 
October  to  May.  Beports  recently  received  from  Kibokolo  announce 
very  heavy  rains  in  the  month  of  September  last. 

We  must  here  pass  by  the  manners  and  onstoms  of  the  people— 
the  subject  is  too  tempting  a  one  to  venture  even  on  the  fringe  of  it — 
but  we  must  say  a  word  in  reference  to  the  natural  capacity  and 
character  of  the  people  themselves. 

The  native  is  the  principal  faotor  in  the  development  of  any  country, 
but  especially  is  this  the  case  in  the  tropics,  where  everything  depends 
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on  native  labour.     We  cannot  afford  to  neglect  him ;  and  no  knowledge 
of  the  country  is  complete  without  a  thorough  understanding  of  the 
native  as  he  is  and  as  he  can  be.    The  mind  of  the  savage  is  not  a  blank ; 
and  when  one  becomes  familiar  with  his  beliefs  and  superstitions,  and 
the  complicated  nature  of  his  laws  and  customs,  preconceived  notions 
of  his  simplicity  of  thought  go  to  the  winds.     I  have  yet  to  find  that 
most  apocryphal  of  beiugs  described  as  the  *'  unsophistieated  African.'* 
We  laugh  at  and  ridicule  his  fetishes  and  superstitions,  but  we  fail  to 
follow  the  succession  of  ideas  and  effbrfc  of  mind  which  have  created 
these  things.     After  most  careful  observations  extending  over  nineteen 
years,  I  have  come   to   the  conclusion  that  there  is  nothing  in   the 
customs  and  fetishes  of  the  African  which  does  not  represent  a  definite 
course  of  reasoning.     On  my  first  journey  into  the  Zombo  country,  in 
1898,  we  came  across  at  almost  every  point  a  pecaliar  arrangement  in 
the  form  of  a  trap,  which  was  set  up  at  the  entrance  into  villages  and 
huts,  and  on  inquiry  I  learnt  that  these  were  traps  with  which  they 
endeavoured  to  catch  the  devil.     Very  ludicrous,  certainly;  but  then 
I  tried  to  imagine  the  gigantic  feat  of  mental  exercises  which  enabled 
them  to  think  out  a  plan  to  secure  so  desirable  an  end.     And  can  it 
be  possible  that  the  savage  mind  has  gone  a  long  way  ahead  of  his 
civilized  brother  in   making  some    attempt  to  capture   the   common 
enemy  ?    The  point  which  I  wish  to  press  is  that  the  native  is  capable 
of  thinkiug  and  reasoning,  and  therefore  can  be   trained  to  take  a 
prominent  part  in  the  development  of  his  country. 

Hitherto,  both  the  country  and  its  people  have  been  sadly  neglected. 
And  I  venture,  at  this  critical  time  in  the  history  of  Africa,  to  put  in 
a  plea  for  a  fuller  recognition  of  the  native  element  in  dealing  with 
African  questions.  You  cannot  manage  Africa  apart  from  the  African, 
and  the  future  destiny  of  this  vast  continent  from  the  Tape  to  Cairo 
will  depend  in  a  large  measure  on  how  we  deal  with  the  natives.  It 
is  of  the  utmost  importance  that  they  should  be  trained  and  equipped 
to  take  their  proper  position  in  the  triumphant  march  of  progress  and 
civilization.  I  view  with  the  deepest  concern  and  distrust  the  present 
fever-heat  rush  of  civilization  into  the  heart  of  Africa.  It  is  not  a 
natural  growth,  and  it  does  not  represent  any  real  development  of  the 
native  character.  It  is  the  quick  growing  fungus  that  rots  the  whole 
structure.  It  is  the  donning  of  a  suit  of  ready-made  clothes  to  cover 
the  Ethiopian  skin,  and  the  wearer  will  not  know  how  to  mend  or 
patch  it.  The  imported  aiticle  is  very  j2;ood  for  fiscal  purposes,  but, 
whether  it  be  in  commerce  or  in  religion,  we  ought  never  to  lose  sight 
of  the  truth  that  a  veneer  of  civili2sation  is  the  worst  possible  thing  for 
a  savage  people,  and  carries  with  it  the  seeds  of  all  trouble,  political 
and  otherwise.  Freedom  without  principle  means  anarchy  and  con- 
fusion. For  this  reason  domestic  slavery  cannot  be  abolished  by  force. 
The  -progress  of  the  country  and  the  advancement  of  free  institutions 
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depend  wholly  on  the  development  of  the  character  of  its  people,  and 
this  can  only  be  effected  by  a  long  and  patient  course  of  training. 
And  in  this  noble  work  Christian  missions  ooonpy  a  leading  position. 

From  this  point  of  view,  it  is  not  altogether  a  disadvantage  that  this 
country  is  in  the  hands  of  the  least  ambitious  and  self-assertive  of 
European  goveruments.  The  very  weakness  and  poverty  of  the 
Portuguese  has  its  advantages,  for  the  small  military  force  at  their 
command  makes  them  wary  of  entering  upon  mischievous  punitive 
expeditions  and  thus  devastating  large  tracts  of  country.  About 
twenty  native  soldiers  are  sufficient  for  San  Salvador,  and  at  the 
military  post  of  Makela  the  officer  there  has  managed  to  keep  the  peace 
with  three.  I  have  great  admiration  for  the  tact  and  wisdom  of  any 
government  which  guards  itself  against  the  mistake  of  placing  too 
many  soldiers  at  the  command  of  an  inferior  and  inexperienced  officer. 
Nevertheless,  one  would  fain  see  a  little  more  activity  on  the  part  of 
the  Government  in  opening  up  the  country,  and  it  is  a  matter  for 
congratulation  that  during  the  past  few  years  Eome  advance  has  been 
made.  In  the  year  1887  an  official  resident  settled  at  San  Salvador, 
but  commercially  this  old  capital  is  of  little  importance,  and  the  trade 
is  very  small.  The  trade  routes  and  rubber  markets  are  some  distance 
away.  While  the  Portuguese  were  vegetating  on  the  coast  and  at 
San  Salvador,  the  trade  was  being  diverted  across  the  borders  into  the 
Free  State  at  Chiloango,  Tamba  Mani,  and  other  points  where  the 
Belgians  had  prosperous  trading  stations.  This  constant  deflection 
of  trade  from  the  Portuguese  district  had  the  efi*ecfc  of  waking  up  the 
authorities  to  a  sense  of  their  duty,  and  in  1896  a  fiscal  station  was 
established  at  Makela,  near  the  borders.  Seven  or  eight  trading  firms 
have  their  agents  there  at  present.  The  competition  between  them 
is  very  keen,  and  it  is  doubtful  whether  the  existence  of  so  many 
confiioting  interests  are  a  blessing  to  the  country  in  any  sense.  Three 
years  later  a  third  military  post  was  established  to  guard  the  interest 
of  the  province  at  the  extreme  north-east  comer  on  the  Kwangu  river, 
and  it  is  expected  that  this  will  be  effective  in  protecting  trade. 

A  more  important  move,  in  my  opinion,  would  be  to  protect  the 
principal  caravan  routes  from  the  interior  to  the  coast  stations.  Often 
these  routes  are  closed  against  all  on  account  of  native  disputes  and 
fightings.  On  such  occasions  unwary  caravans  are  attacked  and 
plundered  of  all  their  goods  and  produce.  Even  in  time  of  peaoe,  it 
is  appalling  the  amount  of  blackmailing  that  goes  on.  The  owner  of  a 
native  caravan  with  rubber,  going  from  Zombo  to  the  coast,  considers 
himself  fortunate  if  he  reaches  the  trading  stations  with  half  his  rubber 
in  his  possession,  and  more  fortunate  still  if  he  carries  home  with  him 
the  greater  part  of  the  goods  he  received  for  it.  This  blackmailing 
system  is  of  such  enormous  dimensions  that  whole  towns  and  districts 
practically  live  on  their  plunder  of  native  caravans,  and,  as  far  as  I 
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know,  the  Goyemment  has  never  attempted  to  oope  with  this  moat 
serious  obstacle  to  trade  and  the  deyelopment  of  the  ooimtry.  I  am  far 
from  suggesting  the  misguided  policy  of  despatching  a  force  of  oatiTe 
soldiers  to  bum  towns  and  villages  and  clear  the  rouieg  of  all  nativtes. 
This  is  no  government,  and  whenever  the  policy  has  been  followei  it 
has  been  most  disastrous.  It  is  of  the  first  importance  that  Dative 
carriers  should  be  able  to  obtain  food  on  the  way  as  they  go  with  their 
heavy  burdens  to  the  coast,  for  they  cannot  carry  with  them  sufficient 
provision  for  their  return  journey.  This  fact  partly  accounts  for  the 
great  difficulty  experienced  by  traders  and  others  in  obtaining  oarrien 
for  the  transport  of  their  merchandise.  This  transport  problem  is  a 
very  serious  one,  and  the  final  solution  of  the  difficulty  will  not  he 
arrived  at  until  railways  have  been  constructed  from  the  coast  to  the 
chief  markets  in  the  interior.  Under  the  present  system  the  Giovem- 
ment  official  at  Makela  is  practically  a  recruiting  agent,  running  all 
over  the  country  and  demanding  under  threats  and  penalties  so  many 
carriers  from  native  chiefs  for  the  various  trading  houses. 

But  the  most  serious  outlook  for  the  future,  however,  is  that  the 
whole  district,  rich  in  fertile  valleys  and  productive  highlands,  is  lying 
idle,  without  any  attempt  to  make  use  of  it.  The  last  report  of 
H.M.  Consul  at  Loanda  is  absolutely  correct,  when  it  says  that 
"  thousands  of  square  miles  of  rich  land  are  to  be  met  with  on  the 
margins  of  the  different  rivers  and  in  the  higher  lands  in  the  interior 
awaiting  the  plough  and  harrow,"  but  the  Government  gives  no 
facilities  or  encouragement  to  bring  these  vast  regions  under  cultiva- 
tion. A  school  of  agriculture  and  the  establishment  of  a  botanical 
garden  would  be  a  step  in  the  direction  of  averting  the  total  ruin  which 
threatens  the  province.  I  do  not  know  of  a  single  commodity  of  com- 
mercial value  which  is  produced  in  the  Kongo  and  Zombo  countries 
except  what  the  natives  consume  themselves.  A  little  coffee  is  grown 
in  one  or  two  places.  The  cultivation  of  rubber  has  almost,  if  not 
wholly,  disappeared.  What  is  brought  to  the  markets  to-day  comes 
from  a  long  distance  away.  The  soil  will  grow  almost  everything. 
Coffee  grows  well ;  the  tobacco-plant  is  a  sight  worth  seeing  in  Zombo, 
and  fiourishes  every v^here;  sugar-cane  thrives  luxuriantly  in  the 
valleys  and  on  the  hills.  In  fact,  with  a  little  enterprise,  I  see  no 
reason  why  other  tropical  and  sub-tropical  plants  should  not  be  intro- 
duced, with  lasting  advantage  to  the  country. 

Here  we  are  confronted  with  the  difficult  problem  of  native  labour 
which  is  essential  to  success  in  an  agricultural  undertaking.  Bat  I 
venture  to  think  that  this  is  not  so  serious  an  obstacle  as  we  are  some- 
times led  to  believe.  The  African  native  can  work  and  trUl  work  when 
he  is  taught  to  take  an  interest  in  it,  as  can  be  shown  by  the  fact  that 
the  large  church  completed  three  years  ago  by  our  mission  at  San 
Salvador  was  built  entirely  by  the  young  men  trained  by  myself,  and 
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paid  for  by  the  natives  themselves.  The  difficulty  in  the  case  of  a 
savage  is  that  his  needs  are  so  few  that  there  are  really  no  indnceoients 
for  him  to  work ;  and  as  long  as  he  is  satisfied  with  bare  animal 
existence,  simply  to  eat  and  to  drink  and  wear  no  clothing,  there  is  no 
earthly  reason  why  he  should  do  any  work.  The  obvious  remedy  to  all 
this  is  to  create  new  needs  by  educating  him  to  take  a  wider  view  of 
life  and  holding  before  him  higher  ideals.  It  is  an  immense  advantage 
even  to  trade  to  tell  a  man  that  he  ought  to  support  his  wife  and 
children  in  a  respectable  manner,  to  build  a  decent  house  to  shelter 
them,  and  to  clothe  them  modestly  as  human  beings,  instead  of  depend- 
ing on  his  wives  for  the  food  which  he  eats.  He  will  then  have  to  rouse 
himself  from  his  sloth  and  inactivity,  and  apply  himself  diligently  to 
some  remunerative  occupation,  which  will  be  the  making  of  himself  and 
the  salvation  of  his  country. 

In  closing,  I  would  say  that  the  future  of  this  ancient  kingdom  of 
Kongo  does  not  depend  on  the  discovery  of  gold  or  copper  mines  within 
its  borders,  but  on  the  more  important  discovery  of  the  native  himself — 
the  discovery  of  all  that  is  best  in  him  and  all  that  is  noble.  For 
generations  he  has  been  looked  upon  as  "  a  slave,"  **  a  piece,"  and 
"  a  hand,"  but  not  until  the  man  in  him  is  found  and  recognized  can 
there  be  any  real  progress  made  in  the  development  of  Africa. 

APPENDIX. 

Meteoboloot. — The  following  is  an  abstract  of  thirteen  months'  meteorological 
observations  n;ade  by  the  Key.  Thomas  Lewis  at  Comber  station,  Kibokolo,  in  the 
Zombo  country  (6°  16'  S.,  15^  17'  E.,  3100  feet).  The  instrumente  in  use  were  a 
self-registering  rain-gauge  by  Crosley,  and  a  combined  maximum  and  minimum 
thermometer  by  Hughes  &  Sons. 


MoDth. 


1899. 
November 
December 

1900. 
Janoary 
February 
March 
April   ... 
Hay 

June    

July     

August 
September 
October 
November 

Means  or  totals  ^ 


Mean 
max. 


83-5 
842 

835 
86-2 
86-5 
860 
F83 
84-4 
790 
81-2 
83-7 
856 
81-9 


Mean 
min. 


Tempcrttare. 

Extremea. 
Highest.  I  Loweat . 


BaiDfall. 


.Mean 
9  a.m. 


658 
65-9 

66-7 
67-4 
66  7 
66-8 
66-6 
610 
57-6 
57-9 
621 
65-5 
65-8 


o 

'    710 
73-4 


70-8 
711 
732 
72-5 
730 
665 
620 
63-3 
676 
71-4 
727 


i  :. 


91 
93 

92 
93 
98 
9^ 
98 
97 
92 
89 
93 
95 
91 


o 

63 
61 

65 

63 
63 
63 
55 
54 
53 
56 
62 
63 


Inches. 


9-26 
7-25 

716 
6-98 
506 
12-22 
5-66 
000 
000 
000 
0-81 
819 
500 


No.  of 
days. 


10 
11 

9 
5 
9 


9 


'A 

9 

12 


Highest 

in  24 

hours. 


3- 1 2 
101 

102 
2  44 
2-70 
335 
135 


U-45 
207 
1-28 


846       64-8       698         — 


—       58-33 


80     '      — 


*  December,  1899,  to  November,  1900. 

No.  v.— May,  1902.] 


2  I' 


0^8  THE  ANCtKNT   KINGDOM  0?   KONGO: 

The  6r8t  raia  ia  1900  fell  on  Siptember  15.  Jane  to  August  were  rainlesa. 
There  are  two  rainy  seasons,  as  at  San  Salvador,  with  maxima  in  April  and  in 
October  or  November.  Heavy  hail  fell  in  the  afternoon  of  December  29.  Many 
of  the  hailstones  were  over  half  an  inch  in  diameter,  and  the  ground  was  white. 


Mr.  Lewis's  Map. — The  map  accompanyiog  this  paper  is  based  upon  the 
Rev.  Thomas  Lewis's  itinerary  surveys,  checked  by  latitude  observations  at  eleven 
stations.  The  longitudes  are  dependent  upon  the  Rev.  Geo.  GrenfelPs  careful  deter- 
mination of  the  position  of  San  Salvaior,  viz.  6°  15'  45"  S.,  11°  17'  30"  E.  These 
results  differ  very  considerably  from  the  results  claicned  to  have  been  obUuned 
by  Dr.  Chavanne,  viz.  San  Salvador,  6°  20'  28"  S.,  14°  47'  3"  E.;  and  KLbqIu 
village,  6°  17'  19"  S.,  15°  18'  64"  E.  ('  Reiaen  und  Forschungen  im  alten  und 
neuen  Kongostaate,'  Jena,  1887,  p.  455).  Information  furnished  by  former 
explorers  of  the  country  has  been  inserted  in  skeleton  letters. — E.G.R. 


Before  the  reading  of  the  paper,  the  Ghaiuman  (Mr.  G.  S.  Mackenzie,  Vice- 
President)  said :  I  regret  to  say  that  through  indisposition  your  President  is  unable 
to  be  present  to-night  to  fill  the  chair,  and  I  am  called  upon  to  do  so  in  his  absence. 
I  have  much  pleasure  in  introducing  to  you  the  Rev.  Mr.  Thomas  Lewis,  who  has 
spent  twenty  years  of  his  life  on  the  West  Coast  of  Africa,  and  will  to-night  read 
to  you  a  pajicr  on  '*  The  Ancient  Kingdom  of  Kongo :  its  Present  Position  and 
Poisibilities."  We  are  indebted  to  the  African  miesionary,  not  only  far  his  work 
in  educating  and  civilizing  the  native,  but  also  for  the  many  important  geographical 
explorations  made  by  him.  In  connection  with  the  latter,  I  have  only  to  mention 
the  names  of  Livingstone,  Moffat,  Uannington,  Mackay,  and  many  others  too 
numerous  to  enumerate,  to  ensure  our  giving  Mr.  L3wi8,  as  a  member  of  the  mission- 
ary body,  a  most  hearty  welcome  here  to-night.  I  will  now  ask  Mr.  Lewis  to  read 
his  piper. 

After  the  reading  of  the  paper,  the  following  discussion  took  place  : — 

The  Chaiuman  :  We  have  a  letter  of  regret  from  Sir  Henry  Stanley,  saying 
that  he  is  unable  to  be  here  to-night.  He  made  an  effort  to  get  off  a  previous 
engagement,  but  was  unable  to  do  so.  Sir  Harry  Johnston  wrote  also  to  say  he  had 
an  engagement,  but,  if  possible,  would  look  in. 

Mr.  E.  G.  Ravexstein  :  I  am  a  very  poor  substitute  for  either  Sir  Henry  Stanley 
or  Sir  Harry  Johnston,  but  I  will,  nevertheless,  offer  a  few  remarks.  I  think  you 
will  all  agree  with  me  that  we  are  very  much  indebted  to  the  Hev.  Mr.  Lewis.  It  is 
not  the  first  time  thjit  the  Sc^ciety  has  been  indebteJ  to  a  missionary  of  the  Baptist 
Mi.-'Sionary  S  Kiety.  Mr.  Grenfell  before  this  has  achieved  distitiction  a^  an  African 
explorer,  and,  though  a  missionary,  has  done  geographical  work  which,  I  believe, 
exceeds  in  value  He  work  done  by  many  men  who  claim  to  havd  gone  into  Africa 
as  African  explorers.  Mr.  Lewis  has  spoken  wisely  and  discreetly  of  the  needs  of 
Africa.  It  is  wonderful  to  think  that  the  ancient  kingdom  of  Kongo,  which  was 
supposed  to  be  a  glorious  kingdom  in  the  days  when  the  Portuguese  first  became 
acquainted  with  it,  should  have  sunk  so  low,  notwithstanding  the  infiuence  of 
civilization.  But  this  is  not  what  I  should  like  to  s()eak  about  to-nigbt;  I 
rather  wish  to  draw  attention  to  the  great  value  of  the  geographical  work  done  by 
Mr.  LcaIs.  He  is  quite  right  in  deploring  that  this  kingdom  of  Kongo,  witti  its 
history  <»f  400  years — a  vtiry  long  history  for  an  Airican  kingdom — should  not  be 
belter  known  in  these  dayd.  The  Portuguese  knew  it  in  their  early  days,  and  ao 
did  the  missionaries,  but  their  accounts  were  sj  vagus  that  we  utterly  failed  to 
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reduce  their  views  to  anything  like  a  correct  map.  And  as  to  other  facts,  I  am 
afraid  we  shall  ha?e  to  take,  and  we  have  taken,  all  they  have  said  about  the 
history  of  this  State,  and  of  their  own  achievements  as  missionaries,  with  a  grain 
of  salt.  Anyhow,  I  do  hope  a  better  time  may  come;  and  certainly  so  far  as 
j;eographical  exploration  and  a  careful  mapping  of  the  country  are  concerned,  that 
time  has  come  with  the  advance  of  our  missionaries  and  explorers.  The  country 
to  the  east  of  San  Salvador  in  ancient  days  was  frequented  by  Portuguese  slave- 
traders  and  missionaries,  who  were  also  slave-traders,  but  even  at  the  present  time 
we  know  very  little  about  it.  It  has  been  crossed  recently  by  two  or  three  German 
explorers,  but  their  work  is  of  very  inferior  value.  I  believe  now  for  the  first  time 
we  get  some  accurate  geographical  information  through  Mr.  Lewb*s  work.  He 
determined  latitudes  and  made  careful  route  surveys,  but  probably  not  as  careful 
as  he  will  do  next  time,  after  he  has  passed  through  the  hands  of  our  very  com- 
petent instructor,  Mr.  McCarthy.  We  are  thankful  for  favours  pist,  but  we  look 
forward  to  favours  to  come.  Very  important  is  the  careful  determination  of  the 
position  of  San  Salvador.  It  is  really  remarkable  that  a  town  of  historical  interest 
for  400  years  past  should  have  been  placed  hitherto  30  or  40  miles  out  of  its  true 
position.  Mr.  Grenfeli,  by  careful  observations,  aided  by  Mr.  Lewis,  has  now 
placed  it  in  its  proper  position,  and  it  is  now  a  point  from  which  we  can  start 
survey  work.  I  hope  these  Baptist  missionaries  ^ill  not  neglect  geographical  work. 
I  really  do  believe  that  geographical  and  meteorological  work  would  considerably 
aid  them  in  their  more  professional  duties  as  missionaries,  and  I  do  hope  that 
some  of  the  £500,000  which  Mr.  ArChington  has  left  to  the  Missionary  Sjciety  will 
bo  employed  in  forwarding  geographical  work. 

Dr.  Abtuur  Haydon  :  Mr.  Lewis  just  now  drew  our  attention  to  an  albino, 
and  I  should  like  to  ask  him  whether,  in  the  course  of  his  travels,  he  came  across 
what  you  might  call  '*  white  natives."  I  have  seen  in  South  Africa  what  are 
known  as  ''White  EafQrs,*'  who  are  not  albinos.  They  have  normal  eyes  and 
black  woolly  hair,  and  are  in  most  points  exactly  like  the  ordinary  black  Kaffirs ; 
but  they  differ  in  having  a  skin  as  white  as  an  Anglo-Saxon.  There  appears 
to  be  no  mixture  with  European  blood  to  account  for  this.  If  Mr.  Lewis  could 
give  us  any  information  on  that  subject,  I  think  it  would  be  particularly  interest- 
ing. Also  I  should  like  to  ask  whether  there  is  any  alteration  in  the  physiognomy, 
whether  the  white  native  or  the  white  Kaffir  still  retains  the  native  physiognomy, 
or  if  it  is  in  any  way  altered  ? 

The  Rev.  Thomas  Lewis  :  With  regard  to  the  question  of  the  albino,  in  travelling 
all  through  the  Zombo  aud  the  Congo  country  I  have  never  come  across  any  white 
natives ;  we  have  many  brown  and  dififerent  colours,  some  more  black  than  others, 
but  nothing  approaching  white  natives  such  as  we  hear  of  in  South  Africa.  I  have 
simply  seen  the  albinos  only. 

The  CuAiBMAN :  I  feel  sure  you  will  join  with  me  in  thanking  Mr.  Lewis  for  his 
interesting  paper.  My  personal  experience  of  the  difficulties  surrounding  the  opening 
up  and  civilizing  of  Africa  enables  me  to  appreciate  Mr.  Lewis's  very  pertinent 
remarks  regarding  slavery,  a  difficulty  that  cannot  be  ignore!  by  the  missionary  or 
the  explorer.  Mr.  Lewis  very  truly  tays,  "Freedom  without  principle  means 
anarchy  and  confusion ;  for  this  reason  domefetic  slavery  cannot  be  abolished  by 
force."  We  all  deaire  to  see  the  slave  trade  promptly  and  vigorously  stamped  out, 
And  if  more  gentlemen  of  Mr.  Lewises  calling  were  to  discriminate,  as  he  evidently 
does,  between  "  domestic  "  slavery  and  the  "  slave  trade,"  it  would  not  only  lighten 
the  burden  of  the  administration  under  which  the  missionaries  live,  but  it  would 
tend  to  promote  the  noble  work  which  they  themselveo  have  so  much  at  heart. 
Unfortunately,  many  well-meaning  and  earnest  men  frustrate  their  own  efforts  by 
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provoking  through  misplaced  zeal  the  Datives  to  present  a  hostile  attitude,  which 
might  be  prevented  by  the  tact  and  wisdom  so  evidently  displayed  by  Mr.  Lewis. 
It  only  remains  for  us  to  join  in  thanking  Mr.  Lewis  for  his  very  iatereatiog  paper, 
and  I  am  sure  I  have  your  approval  in  doing  so. 


THE   ARTESIAN    WATER-SUPPLY    OF    AUSTRALIA    FROM   A 

GEOGRAPHICAL  STANDPOINT.* 

By  W.  GIBBONS  COX,  C.E. 

In  treating  upon  the  artesian  water  existing  in  the  cmst  of  the 
Earth  in  Australia,  and  tlie  changes,  present  and  future,  incidental  to 
its  utilization  upon  the  surface,  more  particularly  in  neutralizing  the 
oflfects  of  the  droughts  to  which  the  country  is  subject,  it  will  be 
necessary  to  consider,  if  only  briefly,  the  evolution  of  the  continent 
during  the  geological  phases  through  which,  according  to  the  meet 
recent  scientific  research  (especially  that  of  the  late  Queensland  Qovem- 
nient  Geologist,  Dr.  J.  L.  Jack),  it  has  passed. 

A  central  sea  still  existed  in  Mesozoic  times,  and  was  then  filled 
up  to  a  large  extent  by  sediments  (in  Cretaceous  times).  These  were 
subsequently  (in  Tertiary  times)  uplifted,  and  formed  with  the 
PaliDOzoic  rocks  a  united  continent.  Further  depression  again  Bub- 
morged  part  of  the  coastal  and  central  land,  and  these  depressions  were 
followed  by  a  re-elevation.  The  climate  during  these  periods  of  depres- 
sion was  doubtless  much  more  moist  and  equable  than  at  present. 
Before  the  deposition  of  the  Cretaceous  sediments  there  were  mountain 
chains  on  the  eastern  side  of  Australia,  almost  alpine  in  character,  with 
which  the  ranges  of  the  present  time  are  insignificant  in  comparison. 
Those  mountain  chains  induced  groat  precipitation  of  the  water  held 
in  suspension  in  the  clouds  by  which  they  were,  in  all  probability, 
constantly  surrounded.  Before  the  beginning  of  the  Cretaceous  period 
— of  the  deposit  of  the  Cretaceous  formation  of  thousands  of  feet  in  thick- 
ness, consisting  of  alluvial  strata,  including  the  artesian  water-bearing 
rooks — the  whole  continent  had  subsided,  but  the  strata  lying  above  the 
Cretaceous,  which  has  been  proved  in  Queensland  to  bo  over  5000  feet  in 
thickness,  shows  the  great  length  of  time  which  must  have  elapsed  in  the 
formation  of  the  present  surface,  the  great  tablelands,  or  rolling  downs, 
of  the  interior.  Taking  into  consideration  that  during  the  Tertiary 
age  there  was  a  great  deposit  of  rich  alluvial  soil  from  the  decomposed 
material  of  the  ranges,  and  also  considering  the  climatic  conditions 
prevailing,  it  is  easy  to  imagine  that  the  vegetation  was  of  a  most 
abundant  and  luxurious  character,  especially  in  the  vicinity  of  the 
lakes,  swamps,  and  inland  rivers.  Those  conditions  resulted  in  the 
development  of  a  great  variety  of  animal  life,  notably  of  an  herbivorous 

*  Bead  at  the  Koyul  Qeographical  Society,  January  2U,  1U02.    Mnp,  p.  668. 
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fauna  of  gigantic  proportions,  tbe  foBsil  remaini  of  wbicb  have  been 
found  in  the  Post-Plioasne  strata  in  the  Darling  Dowos  of  Queensland 
and  in  tho  interior  of  South  Anstralia.  Those  remains  marked,  no 
doubt,  the  conrse  of  ancient  rivers,  or  the  poaitioQ  of  ancient  lakes. 
The  changes  in  the  physical  ooitditioaa  of  the  countrj  whioh  bronght 
about  the  gradual  extinction  of  the  huge  fauna  can,  I  believe,  be 
accounted  for  by  natural  forces.  Ab  the  high  mountain  ranges  became 
lowered,  and  the  precipitation  of  torrential  rain  became  thna  reduced, 
when  tbe  river  and  lake  sotirces  of  moisture  had  heoome  destroyed,  tbe 
climate  underwent  a  gradual  change.  A  condition  of  excessive  moisture 
was  followed  by  one  of  partial  aridity ;  the  long  suoonlent,  Inxurlous 
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vegetation  gave  way  to  a  shorter  and  less  prolific  growth,  till  finally 
aridity  ruled  to  the  extent  it  does  in  inducing  the  disastrous  dronghts 
of  tbe  present  day.  Thnse  droughts  are  abnormal  to  the  general 
condition  of  the  country.  During  good  seafons  of  fair  rainfall, 
averaging  on  the  great  plains  of  the  interior  about  20  inches  per 
annum,  the  indigenous  grasees  of  tbe  prosent  day  are  of  so  highly 
cutritioTis  a  quality  that  animal  stock  of  all  kinds  thrives  in  the  most 
perfect  manner — so  much  so  that  a  pastoral,  wool-groniug,  and  cattle 
industry  has  been  established  which  rivals  in  extent  and  importance 
that  of  any  other  country  in  the  world.  During  the  prolonged  droughts 
which,  however,  occasionally  set  in,  the  condition  of  the  interior  under- 
goes a  great  and  disastrous  change.    The  water  in  tbe  creeks  and 


562  THE  ARTESIAN   WATER-SUPPLY  OF  AUSTRALIA 

lagooDs  Las  become  exhausted  by  soakage — a  great  factor  in  results — 
and  evaporation  ;  tlie  herbage  has  shrunk  and  lost  its  nutriment ;  the 
live  stock  is  reduced  to  a  precarious  living  by  feeding  on  tree-growth, 
or  io  being  "  travelled  "  to,  in  many  crises,  far-distant  localities,  if  such 
indeed  be  found  free  from  the  general  aridity  prevailing.  The  inflaence 
of  these  droughts  upon  man  is  physically  and  morally  bad,  especially  in 
rontemplating  the  present  condition  of  the  country  to  that  luling  in  the 
normally  favourable  seasons,  and  it  is  only  by  the  exercise  of  indomitable 
will,  self-denial,  energy,  and  resource  that  the  difficulties  incidental  to  a 
prolonged  drought  are  combated,  and  in  a  manner  tided  over. 

It  is  evident  that  in  order  to  combat  these  droughts,  which  are  the 
result  of  a  cessation  of  the  normal  rainfall,  artificial  irrigation  must 
be  resorted  to.  There  are  two  sources  of  supply  which  may  be  drawn 
upon,  i,e,  that  of  rivers,  and  that  from  underground,  principally  in  the 
form  of  artesian  water.  Irrigation  from  rivers  has  been  largely  availed 
of  in  various  parts  of  the  world.  The  great  irrigation  canals  and  systems 
of  India  are  the  most  noted  under  British  rule,  and  were  made  at  an 
enormous  cost  by  the  Government  of  India.  In  Egypt  extensive  works 
have  been  and  are  being  carried  out  by  the  Egyptian  Government.  In 
America — in  California  and  Utah  especially — irrigation  has  been 
adopted  on  a  very  large  scale  in  connection  with  river-snpplies,  and 
it  is,  I  think,  very  probable  that  equally  intense  culture  exists  in 
those  states  as  in  China,  and  certainly  the  art  of  irrigation  has  attained 
in  the  former  a  much  higher  standard.  In  Spain,  Italy,  and  other 
parts  of  Europe,  irrigation  has  been  largely  availed  of,  and  also,  to  a 
limited  extent,  in  South  Africa  and  Australia,  such  as  the  Douglas 
irrigatioD,  Yaal  river,  and  others  in  the  former,  and  Hildnra  and 
Benmark  in  the  latter  country.  In  all  these  works  the  source  of 
supply  has  been  flowing  rivers,  whereby  a  constant  and  ample  flow 
is  maintained  through  properly  constructed  channels  and  minor  irriga- 
tion ditches. 

For  the  purposes  of  irrigation — and  this  I  wish  to  particularly 
emphasize — the  rivers  of  Australia  are,  unfortunately,  few  in  number. 
The  one  great  river  system,  the  Darling-Murray,  which  never  runs 
dry,  is  limited  to  one  section  of  country  only;  other  flowing  rivers 
consist  of  comparatively  short  courses  emptying  into  the  ocean  at 
various  parts  of  the  coast,  but  the  interior  rivers  and  creeks — those  of 
the  great  pastoral  plains,  although  they  carry  great  quantities  of  water 
in  the  "  wet  season  "  or  during  flood  times,  soon  run  dry  during  droughts, 
through  quick  soakage  and  evaporation.  An  effective  conservation  of 
the  water  held  in  these  interior  rivers  and  creeks  during  flood  times  by 
costly  reservoirs  and  canals  will  be,  I  am  afraid,  beyond  economic 
financial  possibilities  for  a  long  time  to  come. 

As  I  have  intimated,  there  is,  I  believe,  a  remedy  for  this  state  of 
things — that  is,  in  a  fuller  utilization  of  the  artesian  water  which  lies 
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oonnrved  ia  the  oniBt  of  the  Eurth,  utd  whicli  msy  be  readily  procured 
at  a  oomparatiYel;  low  cost. 

Irrigation  from  undeigroimd  enppliea  has  long  been  praotised, 
eepeoially  in  India,  Algeria,  and  America.  Ia  the  Uadras  Presidenoy 
alone,  aooording  to  official  reporta,tlte  land  irrigated  from  wells  amounts 
to  milltoiu  of  sores,  yielding  a  lirge  revenne.  It  is  a  fair  estimate  that 
there  are  in  Central  Asia  and  Persia  at  least  200,000,000  persons 
depending  solely  for  their  food  Dpon  areas  irrigated  by  water  drawn  in 
the  most  primitive  manner  from  Qudergronnd  soaices  in  the  form  of 
wells,  springs,  or  drainage  oondnits.    An  examination  of  the  recordR, 
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habits,  and  customs  of  the  oommnnities  so  snpplied  will   show   an 
exceptionally  elaborate  system  of  care  and  maintenance  of  the  wells. 

In  Algeria,  especially  in  the  great  Desert  of  Sahara,  artesiaa  water 
has  achieved  wonderfnl  results.  The  transformation  prodnoed  by  artesian 
water  upon  the  sandy  wastes  of  Algeriaas  described  by  the  distingnished 
French  engineer,  H.  Tonmel,  is  amazing.  The  most  remarkable  ex- 
ample of  reclamation  by  means  of  artesian  water  is  found  in  the  decert 
provinoes.  The  area  officially  given  is  329,415  square  miles,  one-half 
of  wbioh  belongs  to  the  Sahara,  or  desert.  The  popalaticn,  including 
260,000  Enropeans,  is  about  3,688,000.  Cultivation  by  the  means  of 
flowing  well-water  has  been  sedulously  fostered  by  the  French  Colonial 
Goremment  for  both  political  and  economic  reasons.    Wells  as  a  means 
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of  reclamation  were  systematically  commenced  in  1857,  the  French 
engineer  M.  Jus  having  demonstrated  in  1856  that  the  desert  wa* 
endowed  with  large  supplies  of  nndorgrotind  water.  The  total  nnmher 
bored  since  that  date  is  nearly  1 5,000,  and  they  are  of  moderate  depth. 
The  waters  are  collected  in  small  ditches,  which  convey  them  to  the 
vineyards,  date  trees,  and  fields  of  darra,  millet,  wheat,  etc.,  which 
comprise  the  chief  products.  In  all  about  14,000,000  acres  have  l>een 
reclaimed  in  this  way. 

Irrigation  by  means  of  bored  wells  has  nowhere  attained  greater 
practical  or  more  favourable  economic  results  than  in  America,  of  which 
country  I  can  speak  personally  from  an  experience  extending  over  some 
years.  Artesian  wells  in  the  United  States  are  reckoned  by  thousands, 
extending  from  Montana  and  North  Dakota  to  the  northern  portions  of 
Texas.  Besides  in  the  states  of  North  and  South  Dakota,  Wyoming, 
Nebraska,  Colorado,  Kansas,  Idaho,  California,  New  Mexico,  and  Texas, 
in  which  their  numbers  are  almost  incredible,  in  the  northern  and 
eastern  states  likewise  an  immense  number  of  wells  have  been  bored. 
Surely  such  a  result  as  that,  achieved  by  individual  efforts  in  the 
utilization  of  underground  water  in  so  highly  practical  a  community 
as  that  of  the  United  States  of  America,  speaks  volumes  as  to  the 
value  of  artesian  water,  and  indicates  the  possibilities  in  that  direction 
both  in  Australia  and  ^in  those  parts  of  the  British  Empire  which 
have  not  had  the  benefit  of  the  borer's  drill. 

The  artesian  rocks  which  contain  that  water  form  a  part,  as 
before  stated,  of  the  Cretaceous  formation,  and  are  composed  gene- 
rally of  an  open  porous  sandstone  highly  favourable  to  the  absorp- 
tion and  passage  of  water.  In  Queensland  (which  State,  on  acoonnt 
of  the  greater  extent  of  the  utilization  of  its  artesian  supplies,  may 
be  fairly  taken  as  a  representative  Australian  one)  they  have  been 
proved  vertically  to  700  feet,  but  are,  in  all  probability,  of  a  much 
greater  thickness.  They  lie  at  depths  below  the  surface  varying 
from  the  outcrop  level  to  over  5000  feet.  They  are  freely  developed 
in  Western  Australia,  South  Australia,  New  South  Wales,  and  Queens- 
land, and  in  the  latter  state  lie  under  nearly  two-thirds  of  the  total 
area  of  the  state,  or  44,5,832  square  miles.  The  rock  outcrop,  or  water- 
intake,  areas,  have,  according  to  special  surveys  made  under  the  direc- 
tion of  Dr.  J.  L.  Jack,  the  late  Government  Geologist,  a  combined 
length  of  over  1000  miles,  with  a  minimum  width  of  5  miles,  and  one 
continuous  outcrop  in  the  northern  part  of  the  state  has  a  length  of 
280  miles,  with  a  minimum  width  of  90  miles.  These  outcrops  are 
situated  on  the  declivities  of  the  ranges  in  country  more  or  less  above 
the  plains  of  the  interior,  thus  fulfilling  the  conditions  necessary  for  an 
artesian  well,  which  is  a  shaft  bored  through  impermeable  strata  until  a 
water-bearing  stratum  is  reached,  when  the  water  is  forced  upwards  by 
means  of  the  hydrostatic  pressure  due  to  the  higher  level  at  which  the 
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m&in,  or  anpply,  water  was  reo;ived.    Over  the  mlabe  areas  there  is  a 
mean  annnal  rainfall  of  about  26  inolioB. 

The  artesian  rooks,  wilh  the  whole  CretaoeoTiB  formation,  have 
asenmed,  after  great  geological  changes — after  upheavals  and  depressions 
of  the  Earth's  surface — an  undulating  currilinear  form  from  their  outcrop 
lo  their  termination  in  the  bed  of  the  ocean.  This  is  proved  by  liorings 
to  arteHian  water,  along  a  line  of  country  of  over  1000  miles  in  length. 
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n/tlir  noynt  raitMiiat  li\ 


in  which,  with  a  comparatively  level  surface,  the  depth  varies  from 
200  lo  over  5000  feet. 

In  addition  to  the  Gretaoeoua  formation,  there  is,  according  lo  Mr. 
E.  F.  Fittman,  the  Government  Geologist  of  New  South  Wales,  every 
reason  to  believe  that  the  Triassic  or  Jttrassic  coal-measures  may  lie 
under  the  Cretaceous  formation,  and  writes  that  he  would  "  even  go  so 
far  as  to  suggest  that  the  porous  strata  of  the  Frias-Jura  formation  may 
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coDBtitnto  the  chief  storage  heds  of  the  artesian  water  supply  of  Aus- 
tralia.*' Such  formations  yield  large  flows  of  artesian  water  in  the 
states  of  Nebraska,  Texas,  and  Kansas  in  America,  and  a  similar  flow 
takes  place  in  the  Moree  and  Coonamble  bores  in  New  South  Wales, 
which  are  in  the  Ipswich  (Queensland)  ooal-measnreSy  or  Jurassic 
formation.  This  prediction  of  Mr.  Pittman  promises  an  immeasurable 
addition  of  artesian  water  to  that  already  proved  to  exist  in  the 
( 'retaceous  formation,  and  aflbrds  further  evidence  of  the  great  import- 
ance of  a  full  and  systematic  development  of  the  supplies. 

According  to  the  last  Government  Report,  by  Mr.  J.  B.  Henderson, 
Chief  Engineer  of  the  Water  Supply  Department,  the  total  number  of 
bores  in  (jnoensland,  including  sub-artesian  or  non-flowing  wells,  is  891. 
Of  these  6  per  cent,  only  were  made  by  the  Government.  The  total 
Aggregate  number  of  feet  bored  was  1,066,605  feet,  equal  to  202*01 
miles.  The  average  depth  per  l>ore  is  1107  feet  The  total  continuous 
yield  from  532  bores  at  which  the  flow  is  known  or  estimated  if, 
oflicially,  totalled  at  351,295,254  gallons  per  diem;  129  snb-arteaian 
wells  are  estimated  to  yield  by  pumping  6,300,000  gallons  per  diem. 
There  were  sixty  flows  of  over  1,500,000  gallons  per  diem,  ranging  as 
high  as  at  C'nnnamulla  4,500,000  gallons,  and  at  Goongoola  to  6,000,000 
gallons  per  diem.  The  estimated  daily  requirements  of  Brisbane  the 
capital  city,  with  a  population  supplied  with  water,  is  4,393,000  gallons, 
so  that  some  of  the  single  bores  in  the  interior,  discharging  through  a 
six-inch  pipe,  would  meet  the  demand,  and  two- thirds  of  the  total  ont- 
flow  would  supply  the  daily  needs  of  London  itself. 

I  think  the  above  figures  show  that  there  can  be  no  doubt  as  to  the 
artesian  resources  of  Australia,  and  that  they  compare  very  favonrably 
with  those  of  other  countries;  but  of  the  full  systematic  utilization  of 
<fVon  tho  present  outflow,  I  do  not  feel  justified  in  speaking  favourably, 
nor  do<'H  there  apx)oar  to  be  any  indication  on  the  part  of  the  Govem- 
inentH,  or  of  private  individuals,  to  remedy  the  existing  defects  in  the 
udiniiiihiration  of  this  valuable  national  asset.  It  is  to  be  hoped,  how- 
ijv«r,  that  tho  Federal  Government  will  move  in  this  matter. 

Tlio  frWlowing  will  show  the  position  of  artesian  supplies,  and  their 
^tmosnl  treat mont  in  Australia  at  the  present  time.  Before  artesian 
wnivr  wiiH  tapped,  the  country,  during  droughts,  was  the  despair  of 
|fiiNt<iraIiNtH,  aH,  from  lack  of  rain,  feed  for  stock  had  become  ex- 
haiiHiiMl ;  the  crocks  had  dried  up  and  the  country  had  become 
watiiilrNM.  hy  moans  of  artesian  flows  over  an  area  of  about  120,000 
r'fjiiaro  niiliH,  iih  sho\vn  on  the  hand-map,  and,  as  stated,  of  over 
toon  iiiilfiM  in  length,  this  condition  has  been  somewhat  remedied, 
111  though  tho  number  of  bores  made  gives  only  1  to  every  148,440 
nrrt'H  of  Iho  proved  artesian  areas.  Channelling  has  been  made  over 
thn  iiropfTlioh,  m  that  the  stock  aro  provided  at  least  with  abun- 
ihincui  of  watiir     in   fact,  in   some  cases,  too  much   of  it— the   low- 
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Ijing  lauds  betog  converted  into  ft  mere  swamp,  bat  irrigation  from 
the  txire-water,  even  on  a  limited  scale  for  growing  feed  for  stook, 
bai  been,  as  a  mle,  negleoted,  altboagb  in  many  parts  of  this  weatera 
country,  tbree  cropa  of  laoeme  and  other  fodder  have  been  grown  in 
tbe  year.  We  know  what  valuable  results  have  been  attained  by 
irrigation  in  other  couDtries,  and  t  think  there  is  no  doabt  that  if 
the  part  of  Australia  in  question  had  been  a  closer  settled  and  more 
of  an  agricultural  one,  the  water  would  have  been  utilized  long  ago. 
In  Sou^  and  Central  Qneensland,  under  olose  cnltivation,  nearly 
two  thousand  of  acres  are  irrigated  by  bore-water,  and  very  successful 
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farms  nnder  similar  irrigation  have  been  inaugurated  in  New  South 
Wales,  notably  tbe  Pera  bore  Farm,  Bourke  district. 

The  last  report  of  the  Chief  Inspector  of  Stock  for  Queensland  shows 
a  loss,  mainly  from  droughts,  of  4,887,294,  or  32  per  cent,  of  sheep  in 
twelve  months,  ending  with  1900.  Since  the  end  of  1892,  when  the 
number  of  sheep  reached  the  maximum,  the  total  of  nearly  22,000,000 
had  become  reduced  to  10,339,185  on  the  last  day  of  1900,  and  tbase 
had  been  saved  mainly  by  artesian  water,  for  although  the  oreek  water 
had  dried  up  there  was  still,  in  many  dietriclB,  sufficient  nutriment  left 
in  the  grass  to  tide  over  the  difficulty  by  the  stook  quenching  their 
thirst  in  the  bore-water.  In  New  South  Wales  the  total  sheep  at  the 
end  of  1891  was   61,831,416.     By  the  end  of  1899   the  number  had 
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become  reduced  to  30,612,126.  The  loss  of  sheep  in  nine  years  np  to 
the  end  of  1809  was  31,340,000.  Cattle  had  also  been  lost  to  a 
lamentable  extent,  97.*),r)45  being  the  reduction  for  1900  in  Queensland 
alone. 

These  are  very  serious  facts,  both  from  an  economical  and  a 
humanitarian  point  of  view,  and  call  for  an  earnest  national  moTement 
If  the  pastoralists  cannot  afford,  under  the  terms  of  their  holding,  to 
fully  utilize  the  artesian  water,  but  must  rely  upon  a  rainfall,  it  is,  I 
think,  obvious  that  irrigation  will  have  to  be  undertaken  by  Government. 

In  strongly  advocating  the  use  of  artesian  water  as  the  most  feasible 
means  of  combating  the  droughts,  I  will  give  a  comparative  estimate  of 
the  cost  of  reservoir  (dam)  making  and  artesian  wells.  In  doing  so  I 
may  point  out  that  the  Grovemment  of  Western  Australia  (where 
I  passed  two  years,  1896-97,  partly  under  the  Government  in  connection 
with  artesian  supplies)  is  carrying  out  works  to  supply  water  to  the 
Goolgardie  gold-mining  district  by  means  of  a  great  reservoir  near  Perth, 
on  the  coast,  and  a  pipe-line  of  over  300  miles  long.  The  capacity  of 
the  scheme  is  five  millions  of  gallons  only,  to  be  delivered  daily  at  Gool- 
gardie at  a  cost  which  will  verge  upon  three  millions  sterling.  Some  of 
the  Queensland  bores,  costing  a  few  thousands  of  pounds,  would  fill  the 
reservoir  at  Goolgardie  daily ^  but  then  there  is  no  artesian  water  under 
the  Western  Australian  goldfields  such  as  exists  in  such  prolific 
quantities  in  the  interior  of  Queensland  and  other  portions  of 
Australia. 

The  cost  of  the  Queensland  bores,  yielding,  as  stated,  over  351 
millions  of  gallons  daily,  works  out  as  follows:  Number  of  bores,  532; 
average  depth  per  bore,  1197  feet  =  636,804  feet  at  twenty-five  shillings 
per  foot — a  fair  average  price — £796,005.  The  cost  of  regervoir  (dam) 
making  is  as  follows:  At  Taabinga,  Queensland,  which  maybe  fairly 
taken  as  an  example,  excavation  for  reservoir  and  construction  of  dam, 
£314;  area  at  high-water  mark,  9*8  acres;  maximum  capacity  of 
reservoir,  11,400,000  gallons.  This  conservation  takes  place  usually 
only  once  a  year,  the  accumulated  water  being  doomed  thereafter  to 
deterioration  and  final  exhaustion,  quickly  so,  sometimes,  during 
droughts.  Many  of  the  artesian  outflows  would  fill  the  reservoir  every 
two  or  three  days  with  good  naturally  filtered  water  all  the  year  round. 
So  that,  although  the  initial  cost  of  the  reservoirs  is  less  than  that  of 
the  bores,  the  quantity,  reliability,  and  value  of  the  water-supply  of  the 
latter  is  immensely  greater. 

Irrigation  from  these  comparatively  small  reservoirs  is  out  of  the 
question,  and  they  are  only  justi6able  for  the  purposes  of  watering 
stock  outside  the  artesian  areas. 

As  regards  a  system  of  irrigation  canals,  besides  the  cost  of  the 
canals  themselves — which  would  have  to  be  of  large  dimensions — a 
Buocession  of  costly  conservation  reservoirs  would  have  to  be  made  in 
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order  to  maintain  a  head  of  water  in  the  canals,  for  .there  are  no 
flowing  rivers  at  oommand.  la  Western  Australia  the  Goldiields 
Water  CooBerratioD  Department  were  making,  whilst  I  was  in  the 
Oovemment  service,  a  series  of  reservoirs  in  Tarions  outlying  parts  of 
the  fields,  costing  thousands  of  pounds  each — the  price  of  one  Queens- 
land bore— the  inside  of  the  reservoirs  being  lined  with  expensive 
concrete  to  prevent  soakage.  These  reservoirs  were  designed,  and  are 
used  solely  for  road  traffic  among  the  mines,  irrigation  forming  no  part 
whatever  of  the  scheme. 

I  am  convinced  that  irrigation  from  the  riven  and  lakes  of  the 
section  of  country  in  qaestion  cannot  be  adopted  economically,  and  that 


Mfi^^^ 

^S&ssaaa^ 

'  ^:^^\- 

-   °  ""^ 

n    ABTEUAN   WELL,   TOLABE, 


the  only  alternative  lies  in  a  greater  increase  of  artesian  supplies,  and 
by  their  aid  the  adoption  of  systematic  irrigation  (for  at  least  fodder  for 
stock),  and  thus  induce  a  larger  pastoral  and  agricultural  population  to 
settle  on  the  land. 

In  tracing  artesian  water  from  its  source  to  its  outlet  in  the  bed  of 
the  ocean,  we  find  the  following  facts.  By  a  natural  process,  through 
the  action  of  the  sun's  heat,  the  ocean  gives  up  distilled  water  in  the 
form  of  vapour,  passing  into  olouda,  whicb,on  impinging  on  the  ranges 
or  higher  lands,  or  under  other  atmospheric  conditions,  resolves  itself 
into  rain.  This  rainfall,  couraing  djwn  the  surface  declivities  of  the 
country,  is  intercepted  by  the  great  aieus  of  the  outcropping  porous 
artesian  rocks,  passes  into  and  works  its  way  along  them,  and  in 
quantities  of  such  enormous  collective  volume  that  they  are  iocalcolable 
upon  any  data  we  have,  or  are  likely  to  have,  at  our  dispoeal.  luci- 
dentally  I  may  point  oat  that  the  highly  absorptive  nature  of  strata 
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of  the  Earth*8  crust  is  shown  by  the  chalk  of  the  Cretaceous  formation 
of  the  London  basin.  By  elaborate  research  it  has  been  found  that 
each  square  mile  of  dry  upper  London  chalk,  one  yard  in  thickneai, 
contains  nearly  three  millions  and  a  half  gallons  of  water,  but  the  same 
quantity  of  rock  is  capable  of  absorbing,  and  it  would  contain  if 
saturated,  upwards  of  two  hundred  millions  of  gallons.  This  chalk 
stratum  has  a  superficial  area  in  England  of  3794  square  miles,  upon 
which  the  rainfall  is  nearly  equal  to  four  thousand  million  gallons  daily 
or  equal  to  five  times  the  summer  stream  of  the  Thames.  Wonderful 
as  its  capacity  for  absorbing  and  retaining  rain-water  may  be,  I  do  not, 
however,  think  this  chalk  excels  in  those  respects  the  artesian  rocks  of 
Australia,  and  it  is  far  less  free  in  giving  off  its  water. 

Artesian  water,  being  under  inherent  pressure  from  a  portion  of  its 
volume,  will  rise  to  the  surface  through  any  vent  which  will  relieve 
that  pressure.  It  thus  overflows  the  surface  in  borings  at  all  points  at 
which  the  surface-level  of  the  bore  is  below  that  of  the  outcrop  of  the 
water-bearing  rocks.  It  is  easily  conceivable  that  sufficient  water 
might  be  tapped  by  a  great  increase  of  artesian  borings  in  Australia, 
which  would  provide  permanent  rivers  aod  creeks  in  the  interior  from 
which  systematic  irrigation  could  be  carried  out.  A  portion  of  the 
waters  of  those  rivers  might  possibly  reach  the  sea,  as  did  the  waters 
of  the  rivers  of  old  in  the  geological  periods  long  since  passed  away. 
In  any  case,  with  a  greatly  increased  outflow  from  artesian  sources, 
there  would  be  greater  evaporation,  increased  moisture,  and  a  far  more 
equable  climate  than  now  prevails.  Increased  evaporation  would  com- 
plete the  cycle,  and  prove,  as  I  have  indicated,  that  although  the 
ancient  rivers  have  been  obliterated,  the  rainfall  on  the  existing  higher 
lands  is  sufficient  to  supply  the  underlying  porous  strata  of  the  crust 
of  the  Earth  with  an  iocalculably  enormous  volume  of  water,  the  utiliza- 
tion of  which  on  the  surface  above  is  only  dependent  upon  the  simple 
mechanical  means  at  our  disposal  for  tapping  it. 

The  late  Dr.  Bancroft,  of  Brisbane,  for  whose  opinions  I  have  always 
had  a  reverence,  proi)Ounded  the  question  as  to  whether  the  action  of 
the  water  from  numerous  bores  in  the  ioterior  of  the  country  would 
induce  moisture  sufficient  to  coalesce  with  the  rainy  atmosphere  of  the 
coast,  and  thus  determine  rainfall  in  that  interior.  This  question  has 
often  occurred  to  me  in  my  practice  as  an  artesian  engineer,  which  has 
been  in  the  driest  parts  of  the  interior  country.  In  all  irrigated  or  in 
all  lake  districts,  with  their  accumulation  of  inland  surface  waters, 
the  rainfall  is  greater  than  in  the  adjacent  waterless  country.  This  1 
found  to  be  the  casa  during  a  visit  I  paid  some  years  ago  to  the  chain 
of  reservoirs  which  supply  the  city  of  Manchester,  England,  with  water. 
With  a  heavy  periodical  rainfall,  it  was  found  that  during  spells  of  dry 
weather  in  the  adjacent  districts  rain  fell  invariably,  more  or  less,  over 
the  line  of  reservoirs.     I  remaiked  the  same  eflect  in  many  sections  of 
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the  Western  States  of  America,  where  irrigation  from  bored  wells  on 
the  closely  settled  farms  induced  a  larger  and  more  regular,  although 
light,  rainfall  than  that  which  took  place  in  the  an£ettled  prairie  lands 
of  the  country. 

When  I  first  began  to  practise  as  a  subterranean  water-supply 
engineer  in  Australia — in  the  pioneering  times  in  1877 — the  lack  of 
surface  water  in  that  fine  country,  and  the  evils  attendant  thereon,  was, 
after  an  experience  of  Great  Britain  and  five  years*  practice  in  the 
United  States  of  America,  a  revelation  to  me.  In  the  pastoral  districts  of 
Australia,  in  which  artesian  water  has  been  since  obtained,  great  benefits 
have  accrued.  The  water  has,  in  many  cases,  flowed  in  a  natural  course 
for  over  50  miles  from  the  bore,  and  it  is  now  ready  for  the  fullest 
utilization ;  but  irrigation  for  the  purposes  of  pasturage  or  crops  is,  as  I 
have  indicated,  only  in  its  initiative  stage. 

Many  inland  towns  of  the  Downs  country  are  supplied  by  reticula- 
tion from  the  bore-water  under  its  natural  high  pressure.  Single  bores 
are  there  supplying  an  ample  and  constant  supply  for  domestic  purposes, 
and  also  for  vegetable  and  flower-gardens  ad  libUunif  and  one  scarcely 
knows  which  to  admire  most,  whether  the  fruit  trees  in  bloom  or  the 
blanched  linen  on  the  laundry- women^s  lines.  The  beneficial  change 
already  induced  by  the  use  of  artesian  water  is  apparent  on  every  hand 
in  those  districts  where  it  has  been  largely  obtained.  Live  stock  have 
been  saved  by  thousands,  and  man  made  better,  physically  and  morally, 
and  with  a  fuller  utilization  of  the  water,  the  one  great  drawback  of 
a  great  country  will  be  largely  neutralized. 


Lord  Lamingtom  :  I  believe,  in  almost  every  case  where  tried,  bore-water  after 
two  or  three  years  deposited  such  a  sediment  as  proved  haimful  for  agricultural 
purposes.  Of  coarse,  water  differed  iu  the  several  bores,  and  some  might  be  found 
adaptable.  It  seemed  certain  that  lands  that  only  required  irrigation  to  make  them 
fertile  should,  either  by  thin  method  or  by  conservation  of  water,  be  turned  to 
better  use.  But  in  the  meanwhile,  with  hundreds  of  thousands  of  acres  of  rich 
lands  on  the  coast,  with  a  fair  rainfall  and  more  agreeable  conditions  of  life,  and 
which  yet  required  to  be  settled  and  developed,  it  was  unlikely  that  agriculture  on 
a  large  scale  would  be  taken  up  in  the  western  country. 

Sir  T.  FowELL  Buxton  :  I  thiok,  from  all  we  have  heard,  the  prevailing  opinion 
is  that  the  artesian  supply  will  go  on  perpetually  flowiog.  We  know  if  we  have  any 
receptacle  in  England,  such  as  a  gardeoing  water- pot  or  anything  else,  and  we  draw 
from  it,  we  run  it  dry.  Well,  I  have  never  heard  anything  on  tbat  point,  but  when 
we  are  dealing  with  the  water-supply  of  a  great  continent  and  talk  of  creating  large 
rivers  by  which  to  reach  the  sea,  it  becomes  a  very  important  question  whether 
there  is  any  chance  of  running  it  dry.  So  far  as  I  know,  there  was  no  solution  of  it 
in  South  Australia  in  my  time.  Tbe  object  seemed  to  be  to  make  a  reasonable 
supply  along  certain  tracks  along  which  cattle  and  sheep  might  be  driven.  Now, 
it  was  considered  very  important  to  establish  a  cattle-track  between  Qusenslaod 
and  South  Australia,  going  from  the  railway  near  Lake  Eyre  into  Qaeeosland  to 
the  head  of  the  railway  there,  and  the  scheme  which  was  more  or  less  begun 
in  my  time  was  to  try  and  establish  an  artesian  well  at  every  20  or  25  miles. 
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I  do  not  know  whether  that  has  been  maintained,  or  whether  it  has  been 
taken  up  by  the  Government  of  Queensland  on  that  side.  But  there  certainly 
was  no  attempt,  so  far  as  I  understood  it,  to  produce  a  supply,  a  big  enough 
irrigation  scheme,  that  would  mean  cultivation  of  land.  It  was  only  attempted 
for  the  supply  of  cattle ;  large  troughs,  as  I  saw  them  in  South  Australia,  were 
established  for  the  feeding  of  cattle,  and  I  think  I  was  surprised  and  rather  dis- 
appointed by  seeing  a  large  chute,  almost  as  high  as  some  of  thoee  we  have  been 
seeing  pictures  of  this  afternoon,  a  considerable  chute  going  up  nearly  as  high  as 
this  room,  yet  apparently,  when  used  for  irrigation,  go  such  a  little  way.  I  remember 
seeing  a  garden  just  south  of  Like  Eyre,  where  an  attempt  was  made  to  produce 
dates,  and  there  were  certain  gardens  laid  out  with  date  palms  and  other  things; 
but  the  irrigation  seemed  to  go  such  a  small  way,  it  may  be  five,  or  six,  or  eight, 
or  ten  acres,  but  it  did  not  extend  to  anything  like  a  large  area,  and  apparently  it 
would  have  gone  if  the  supply  had  been  large  enough.  I  hope  I  have  made  my 
question  clear,  and  have  not  occupied  too  much  of  your  time. 

Dr.  H.  R.  Mill  :  There  are  several  points  in  this  most  interesting  paper  on 
which  I  should  like  to  speak,  and  I  should  like  to  put  my  remarks  in  the  form 
of  questions,  or,  at  least,  to  ask  the  opinion  of  Mr.  Cox  upon  what  I  have  to  say. 
Of  course,  the  importance  of  the  subject  is  apparent  to  all  geographers,  and  I 
think  Mr.  Cox  deserves  special  thanks  for  bringing  forward  so  very  clearly  the 
enormous  importance  of  underground  water-supply  in  the  case  of  this  particular 
continent  of  Australia.  But  then  comes  the  question.  Is  that  water-supply  going 
to  be  continuous  ?  Is  there  under  the  surface  of  Australia  a  great  accumulation  of 
water  stored  up  from  remote  periods  in  the  past  ?  That  is  a  theoretical  point  which, 
to  my  mind,  is  of  vast  importance.  I  do  not  know,  but  there  were  several  statements 
in  this  paper  which  suggested  the  idea  that  the  author  possibly  considers  that  the 
water  stored  up  in  these  rocks  dates  back,  some  of  it  at  least,  to  comparatively 
remote  geological  periods.  Now,  from  the  study  of  the  general  phenomena  of 
physical  geography,  one  is  inclined  to  believe  that  the  condition  of  things  should 
assume  a  state  of  equilibrium ;  that  the  storage  of  water  in  the  strata  would  go  on 
to  a  certain  point,  beyond  which  any  fresh  accession  would  be  counterbalanced  by 
loss,  either  a  flow  ofif  into  the  Eca,  or  perhaps  by  the  rising  of  the  water  to  the 
surface  and  its  removal  quietly  by  evaporation ;  and  I  would  put  it  as  a  question 
whether  it  is  not  extremely  probable  that  the  available  supply  that  can  be  drawn 
from  artesian  wells  is  not  simply  that  proportion  of  the  rainfall  of  the  country 
which  percolates  into  the  soil.  We  know  that  in  our  own  country  there  is  an 
immense  quantity  of  water  saturating  the  chalk  which  lies  beneath  the  London 
clay,  and  that  water  has  been  taken  from  that  supply  to  a  greater  extent,  I  suppose, 
than  in  any  equal  area  on  the  surface  of  the  Earth,  and  we  know  that  as  a  con- 
sequence of  the  flowing  of  artesian  wells,  and  the  pumping  of  non-flowing  bores, 
the  level  of  saturation  iu  the  chalk  has  been  steadily  going  down.  The  amount  of 
water  removed  now  almo&t  entirely  by  pumping — because  the  aitesian  wells  no 
longer  flow  on  the  surface — is  probably  in  excess  of  the  amount  of  water  brought 
in  by  the  rainfall,  hence  the  wells  have  always  to  be  deepened  in  order  to  yield. 
The  same,  I  am  very  much  inclined  to  believe,  will  be  the  case  in  Australia  if 
any  particular  artesiau  basin  is  treated  as  if  its  supply  were  inexhaustible; 
but  then  we  must  remember  that  even  if  that  is  so,  the  amount,  though  not 
inexhaustible,  and  though  perhaps  not  even  incalculable,  is  still  so  very  large  that 
it  will  admit  of  an  enormous  amo.unt  of  development  before  these  limits  begin  to 
be  practical  problems.  There  is  another  point  of  very  great  interest  which  is 
mentioned  in  the  paper,  and  that  is  with  regard  to  the  effect  of  a  surface  of  water 
in  attracting  lainfall.    Mr.  Cox  referred  to  the  reservoirs  supplying  Manchester. 
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I  suppose  be  meant  the  Longdendale  reservoirs,  and  there  it  would  be  essj 
to  ascertain  whether  it  is  really  the  case  that  the  existence  of  this  water  surface 
has  produced  any  increase  in  the  amount  of  rainfall,  or  even  in  the  frequency 
of  showers.  Our  usual  experience  is  that  when  you  have  a  level  surface  of  water« 
the  amount  of  evaporation  is  greater  than  any  increased  tainfail  that  would  be 
induced  by  the  lower  temperature  of  the  water,  whicb,  of  course,  is  the  only  way 
in  whicb  condensation  would  be  produced  on  the  surface.  As  a  rule,  we  find  a 
slight  rise  in  the  elevation  of  the  land  will  produce  a  greater  rainfall  than  a  lowering 
of  temperature  over  the  surface.  I  have  been  extremely  interested  in  the  paper, 
and  the  practical  outcome  of  it  seems  to  be  tbat,  side  by  side  with  the  utilization 
of  the  artesian  water,  we  must  go  on  with  the  study  of  the  rainfall,  which  in 
Australia  is  perbaps  more  capricious  than  in  any  other  part  of  the  world,  and 
80  requires  a  longer  series  of  years  of  observation  in  order  to  ascertain  the  average 
rainfall ;  in  fact,  I  do  not  believe  that  as  yet  we  know  the  true  average  rainflEill 
of  any  part  of  Australia,  because  the  records  have  not  yet  been  kept  up  long 
enough. 

Mr.  Lanqler  :  Might  I  inquire  what  is  the  basis  of  the  remark  made  in  this 
paper  with  regard  to  the  absence  of  artesian  water  in  Western  Australia?  Is  it 
based  on  geological  theory,  or  is  it  on  actual  experience  ? 

Mr.  Gibbons  Cox :  In  regard  to  the  remarks  made  by  Lord  Laming  ton,  I  think 
irrigation  water,  that  is  to  say,  all  water  for  irrigation  purposes,  must  vary  in  quality; 
even  some  of  the  best  of  the  river-water  is  not  good  for  irrigation.  And,  further,  a 
good  deal  of  the  water  that  comes  from  these  bores,  on  being  exposed  to  the  air  for 
a  time,  does  very  well  for  irrigation.  I  think  it  is  a  local  matter  to  a  great  extent. 
When  we  take  into  consideration  that  immense  areas  of  land  have  been  irrigated 
in  Algeria,  America,  and  Europe,  I  think  there  is  every  reason  to  believe  we  shall 
get  the  same  results  in  Australia.  As  there  is  such  an  enormous  area  of  artesian 
rocks  in  that  country,  there  is,  in  all  probability,  a  vast  quantity  of  water  adapted 
for  irrigation.  There  may  have  been  some  cases  in  Queensland  where  it  has  not 
been  a  success,  but  that  must  have  been  because  the  water  was  not  adapted  for  the 
purpose.  I  think  you  will  find  that  neither  the  Government  nor  private  engineers 
claim  tbat  all  water  is  good  for  irrigation.  Some  is  adapted  for  wool-washing, 
other  b  good  potable  water  and  for  irrigation,  and  I  do  not  think  it  is  safe  to 
assume  that  all  the  artesian  water  of  Queensland  is  unfit  for  raising  crops.  Irriga* 
tion  is  only  in  the  initiative  stage.  Of  course  we  cannot  be  certain,  but  I  am 
inclined  to  believe  that  the  future  will  see  a  very  extensive  system  of  artesian 
irrigation. 

In  answer  to  Sir  T.  Fowell  Buxton,  with  regard  to  whether  artesian  rocks  exist 
in  the  Lake  Eyre  district ;  the  most  recent  researches  of  geologists  and  eDgineers 
show  that  such  rocks  do  exist. 

Sir  T.  FowBLL  Buxton  :  My  question  was,  Do  they  exist  there  exclusively,  or 
almost  exclusively  ? 

Mr.  Gibbons  Cox  :  I  do  not  know  that ;  but  in  the  Lake  Eyre  district  thete 
are  remains  of  the  old  Cretaceous  ocean,  and  certainly  Cretaceous  deposits  took 
place  there.  Although  the  lake-water  is  salt,  I  think  that  in  the  future  very  fine 
artesian  water  will  be  obtained  from  below. 

In  reply  to  Dr.  Mill,  as  regards  permanence  of  supply ;  I  do  not  think  there 
is  any  doubt  about  that.  If  the  enormous  areas  of  artesian  country  are  taken 
into  consideration,  the  areas  proved  by  actual  boring  down  to  the  water-bearing 
rocks,  which  have  given  large  fiows  of  water ;  if  you  take  also  the  outcrop  areas 
as  proved  by  actual  surveys  by  the  Government  geologist,  and  the  fact  tbat  there 
has  been  quite  an  average  of  certainly  20  inches  of  rainfall  as  shown  by  the 
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official  gaugiDgs  of  the  last  fifteen  or  sixteen  years,  you  will  get  at  such  an  enormoufl 
Volume  of  water  stored  up  repeatedly,  or  naturally  conserved,  in  the  ground,  that 
to  my  mind  the  quantity  is  almost  incalculable.  Although  we  find  that  the 
daily  flow  in  Queensland  is  351  millions  of  gallons  from  530  bores,  that  quantity 
is  in  reality  a  mere  bagatelle.  I  think  there  can  be  no  doubt  as  to  the  permanence 
of  supplies  providing  the  rainfall  continues,  and  we  have  no  reason  to  suppose  it 
will  not  do  so.  Another  matter  is,  that  if  you  take  into  consideration  the  porous 
nature  of  the  rocks  of  the  crust  of  the  Earth — even  granite,  as  I  hive  remarked,  is 
80  constituted  —  and  that  the  Earth  has  been  receiving  rainfall  from  the  very 
eirliest  times,  it  will  be  apparent  that  the  crust  must  have  been  fairly  saturated 
irrespective  of  the  rain  that  has  fallen  in  our  time.  The  Earth  is  absolutely  charged 
with  water,  and  a  portion,  no  doubt,  of  the  artesian  flows  has  been  accumulating  for 
ages.  But  we  are  iocUaed  to  think,  from  the  fact  of  the  water  being  comparatively 
fresh,  that  it  is  not  in  a  state  of  utter  stagnation,  or,  in  other  words,  that  as  it  is  not 
highly  impregnated  with  saline  and  other  alkalies  of  the  Earth,  it  is  moving.  The 
water  (referring  to  the  map)  is,  in  fact,  slowly  passing  down  through  the  porous  water- 
bearing rock  until  it  enters  the  great  Australian  bight  below  the  surface  of  the 
ocean,  and  also,  in  all  probability,  into  the  Gulf  of  Carpentaria.  Further,  as  regards 
permanency,  I  think  it  will  take  very  many  thousands  of  bores  before  an  effect  is 
appreciably  made  on  the  supply.  Dr.  Mill  said  that,  the  draught  having  been 
very  great  on  the  London  basin,  the  head  of  water  had  naturally  been  reduced, 
although  it  took  a  great  many  years  to  produce  that  result.  Now,  if  we  take 
the  area— and  I  scarcely  like  to  make  a  comparison  of  my  native  country  with 
countries  like  that  one — if  we,  however,  compare  the  area  of  Queensland  with 
the  London  district,  and  if  we  assume  that  the  Cretaceous  water-bearing  rock  of 
Queenslmd  is  highly  porous  (and  it  is  a  question  in  my  mind  whether  it  is  not 
equally  as  porous,  and  eq'ially  as  good  a  water-conveyer,  as  the  London  Cbalk ;  it 
certainly  parts  wich  water  more  freely),  the  accumulation  of  water  in  that  State  is, 
as  I  have  desired  to  impress  upon  you,  so  enormous  that  the  comparison  will  not, 
I  think,  hold  with  regard  to  the  London  district. 

With  regard  to  the  question  Mr.  Langler  put  to  me  as  to  Western  Australia. 
The  artesian  rocks  in  that  state  are  of  a  rather  different  nature.  They  are  cil- 
careous  sand-rocks,  belonging  to  the  same  Cretaceous  formation,  and  are  called 
CSolian  sandstones.  At  Perth  they  have  been  very  successful  in  boring,  and  have 
produced  splendid  water  at  a  depth  of  700  feet  in  the  railway  yard.  It  is  a  very 
fine  flow — it  is,  in  fact,  so  strong  that  the  Hallway  Department  could  not  use  it 
all,  but  made  arrangements  with  the  municipality,  the  money  paid  by  that  body 
covering  the  interest  on  the  cost  of  the  bore.  It  has  been  found  at  Bunbury,  on 
the  south-west  coast,  and  at  Guildford,  about  18  miles  up  the  Swan  river  from 
Perth,  where  there  are  many  fine  flows.  The  Cretaceous  belt  is  not  confined  to 
the  south-western  coast,  but  extends  to  Geraldton  aad  Onslow,  on  the  western 
coast,  and  they  have  it  up  here  at  Freycinet  Point,  and  are  also  boring  in  the 
Kimberley  district.  Much  of  the  artesian  water  in  the  south  comes  from  the 
Blackall  ranges.  The  northern  district  has  had  a  bid  name  for  dryness,  but  I 
think  it  extremely  likely  that  artesian  water  could  be  obtained  all  over  there.  An 
amount  of  experimental  work — and  it  may  be  to  a  great  extent  so  called-^has 
been  left  to  private  enterprise,  the  Government  not  having  supported  the  matter 
as  much  as  I  think  it  ought  to  have  done. 

The  Chairman  :  I  think  it  is  very  encouraging  for  us  to  hear  from  Mr.  Cox 
that  he  has  great  faith  in  the  permanence  of  the  water-supply  of  these  artesian 
wells.  Certainly  that  was  not  the  opinion  of  everybody  in  Queensland  when  they 
were  first  started.    When  I  was  in  Queensland,  there  was  a  good  deal  of  doubt  on 
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the  part  of  some  persons  as  to  whether  the  supply  would  be  permanent,  and 
endeavoors  were  made  to  prevent  waste  in  the  water.  It  was  turned  on  at  certain 
hours  and  tamed  off  again.  No  doubt  a  better  opinion  has  prevuled  since  then,  and 
it  is  believed  that  the  water-supply  will  be  practically  permanent.  And^  as  Mr. 
Cox  says,  of  course  the  number  at  present  in  Queensland,  compared  with  the  area 
of  the  country,  is  very  small  indeed.  There  are  many  interesting  points  connected 
with  artesian  wells  which  have  not  been  touched  upon,  and  about  which  perhaps 
a  good  deal  is  not  known.  I  would  remark  on  the  extraordinary  difference  in  the 
temperature  of  the  water.  I  believe  there  is  a  very  great  differeuce  indeed.  That 
very  beautiful  artesian  well  at  Charleville  (?),  to  which  the  lecturer  referred,  and 
which  I  have  visited  on  various  occasions ;  the  water  comes  out  at  a  temperature  of 
about  100°,  and  I  believe  it  is  very  much  higher  in  some  other  wells,  and  possibly 
lower  in  others.  That  water  is  utilized  in  various  ways.  For  instance,  there  is  a 
nice  bath,  where  you  can  get  a  very  good  warm  bath  for  a  charge  of  a  penny.  Then 
there  is  a  good  deal  of  difference,  I  believe,  in  the  taste  of  the  water  of  these  various 
wells,  as  is  natural,  as  they  come  from  different  soils ;  but  I  believe  most  of  the 
artesian  water  is  quite  palatable  to  animals,  but  a  good  deal  is  not  agreeable  to  us 
to  drink.  I  am  sure  you  will  all  agree  with  me  that  Mr.  Cox  deserves  our  thanks, 
not  only  for  his  lecture  on  the  artesian  wells  and  the  readiness  with  which  he  has 
answered  all  the  questions  put  to  him,  but  because  long  before  this  time  ho  com- 
menced to  make  a  general  study  of  the  question  of  artesian  supply,  and  I  may  say 
a  great  part  of  his  life  has  been  devoted  to  that  study,  and  I  believe  with  a  great 
deal  of  success.  I  would  ask  you  all  to  allow  me  to  convey  your  thanks  to  him 
for  the  interesting  lecture  he  has  given  us. 

Mr.  Cox :  I  am  extremely  obliged  to  you  for  the  very  kind  way  in  which  you 
have  received  my  paper.  It  has  been  a  great  pleasure  to  me  to  read  it  before  the 
Geographical  Society,  because  it  is  a  Society  of  very  considerable  scientific  research 
and  importance.  The  questions  that  arise  oat  of  this  artesian  water-supply  are 
very  great  and  very  voluminous,  but  I  think,  as  I  said  before,  that  there  is  immense 
quantity  of  water  in  the  crust  of  the  Earth  which  can  be  got  out,  and  I  believe  it 
can  be  used  for  irrigation  purposes  to  a  very  great  extent. 

Dr.  R.  LoQAK  Jack,  who  was  unable  to  attend,  sends  the  following  remarks  on 
Mr.  Cox's  paper : — 

Much  credit  is  due  to  Mr.  Cox  for  having  so  clearly  drawn  attention  to  the 
benefits  of  irrigation.  There  can  be  no  doubt  that  at  present  all  the  surplus  of 
the  bore- water  beyond  what  is  drunk  by  stock  is  practically  wasted,  except  for  the 
slight  improvement  in  the  humidity  of  the  climate  which  must  result  from  the 
creation  of  a  number  of  open  water-bearing  gutters.  To  cultivate  rice  on  the  low* 
lying  grounds  in  the  vicinity  of  the  bores  would  improve  the  climate,  as  it  has  done 
in  China  and  India,  but  Australian  bushmen  are  not  large  consumers  of  rice,  and 
the  factor  of  freight  to  the  market  will  determine  whether  the  cultivation  will  pay. 
The  question  of  the  cultivation  of  fodder  for  the  sheep  will  be  looked  upon  by  the 
squatter  in  the  cold  light  of  figures.    He  will  cipher  it  up  something  like  this  : 

"  My  bore  yields,  beyond  what  the  stock  drink,  100,000  gallons  per  day.  What 
can  I  do  with  that  ?  I  could  (after  making  reservoirs)  pour  6  inches  of  water  four 
times  a  year  over  70  acres  of  land,  and  cultivate  lucerne.  As  a  continuous  growth 
of  lucerne  may  yield  eight  crops,  or  12  tons  per  acre  per  annum,  let  me  assume  that 
my  partial  irrigation  will  yield  four  crops,  or  6  tons  per  annum.  My  70  acres  will 
yield  420  tons,  or  940,000  lbs. 

''To  keep  a  sheep  alive  for,  say,  90  days  in  the  year  when  the  natural  grasses 
£ail,  or  the  animal  cannot  reach  them,  will  take  8  lbs.  of  fodder  per  day,  or  720  lbs. 

2;^2 
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in  the  year.  My  whole  70  acres  will  thus  tide  1300  sheep  over  the  ayerage  annoal 
period  of  drought.  The  capital  value  of  my  sheep  is  9<.  per  head  ;  thus  1300  sheep 
represent  £5b2.  What  will  it  cost  me  to  save  1300  sheep,  value  £582,  which  would 
otherwise  he  lost  ?  1  have  my  douhts  ahout  getting  labour  for  the  tropical  west 
at  coast  or  southern  rates,  and  1  most  reckon  up  the  capital  value  of  reservoirs,  etc, 
but  say  that  my  420  tons  of  fodder  cost  me,  as  1  believe  is  about  the  average  on 
the  coast,  25s.  per  ton,  or  £525 ;  the  difference  between  that  and  the  £582  is  very 
small." 

With  reference  lo  the  above,  Mr.  Cox  writes — 

In  putting  such  words  in  the  mouth  of  the  cold<blooded  squatter,  I  admit  that 
every  one  of  the  figures  1  have  suppoied  him  to  U£e  may  be  erroneous,  because  I 
have  little  practical  knowledge  either  of  pastoral  or  agricultural  pursuits.  In  many 
coses,  however,  I  believe  the  si^uattcr  knows  very  little  more  about  agriculture  than 
1  do,  and  no  doubt  he  will  seek  expert  advice  on  that  subject  from  the  farmer* 
Personally,  1  should  be  delighted  if,  when  the  two  lay  their  headi  together,  they 
find  some  radical  error  in  my  data — much  as,  for  instance,  that  eight  croiie  of  lucerne 
can  be  cut  annually  in  place  of  four,  or  that  the  cost  per  ton  will  be  only  half  what 
I  have  supposed,  or  that  some  olher  crop  will  be  more  profitable  than  lucerne* 
Nevertheless,  I  asiume  that  the  squatter,  like  the  sensible  man  he  is,  will  reason  on 
6uch  lines  as  I  have  indicated.  If,  with  the  help  of  the  farmer,  with  co-operation, 
and  perhaps  with  the  assistance  of  the  Government,  he  can  see  his  way  to  make 
irrigation  x)rofitable,  the  whole  country  will  benefit,  and  the  full  value,  in  place  of 
an  infinitesimal  proi)ortion,  of  the  generous  provision  of  nature  will  be  realized.  It 
is  difficult  to  contemplate  the  present  waste  philosophically. 

I  am  x)lea8ed  to  find  that  so  high  an  authority  as  Dr.  Jack  confirms  my  opinion 
as  to  the  capabilities  of  the  present  outflow  of  artesian  water  in  Queenaland*  and 
that  there  is,  in  his  opinion,  a  means  of  practical  irrigation  from  that  source. 

GaUodb  per  diem. 

The  present  outflow  is      351,295,000 

Allow  for  non- irrigable  water  10  per  cent.   \ 

Allow  for  soakage  and  evaporation  per  diem  ( 20  per  cent.    70,259,000 

10  per  cent.  j 

Water  used  per  diem  by  maximum  number  of  sheep 
(year  1892)— 22,000,000  sheep  at  two  gallons  each 

per  diem         44,000,000 

114,259,000 


237,036,000 

1  inch  of  rainfall  gives  22,622  gallons  per  acre. 

20  ioches  per  annum  (allowing  four  waterings  of  5  inches  each)  gives  543,485 
gallons  per  acre;  and  237,036,000  gallons  per  day  would  irrigate  151,191  acres 
with  20  inches  of  bore  water  per  annum,  or  would  irrigate  at  the  rate  of  nearly 
300  acrei  at  each  of  the  532  bores  treated  upon. 
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By  Captain  P.  K.  EOZLOFF. 

In  the  spring  of  1899  the  Bussian  Geographical  Society  sent  out 
tinder  my  direction  an  expedition  to  Central  Asia  and  Tibet,  organized 
with  the  money  granted    for  that    purpose   by  the  Emperor.      My 
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^^^kavelling  companionB  were:    Captain-LtenK  of  Horse  Onarde,  A.  ¥!. 

^^^F'-a^naikoS,  who  for  the  first  time  nndertook  such  a  long  and  difSciiIt 

^^V      rney;    and  B,  Th.   Ladyghin,  who   accompanied    me   for  a   Becond 

^^V»ime.     Ka/.oakoff  unilortook    ta  make  collecliona  of  iDsecta  and    niol- 

^^^  Inecs,  while  Ladyghin  was  to  look  after  plants  and  butterflies;   at  the 

'         same    time,  owing   to    his    excellent   knowledge   of  the   Chinese  and 

Manohiirian  languages,  as  well  as  of  the  Turkish  dialects  spoken  in 

Eastern  Turkestan,  ho  collected  various  otlinographical  and  historical 

materials,  and  was  the  intermediary  in  onr  relations  with  the  Chinese 

authorities.      Both  could  make  surveya  during  the  escuvsions  which 

they  undertook  independently  from  the  main  caravan.      I    kept   the 

geographical,   meteorological,    and   natural    history  diaries,  made   the 

snrvoy  along  our  route,  and    determined    the   astronomical   positions. 

At  the  same  time  I  collected  birds  and  mammals.      In  short,  every 

one  of  us  had  his  own  sphere  of  activity. 

The  convoy  of  the  expedition  consisted   of  sixteen   soldiers  from 

»  different  parts  of  Russia:  eight  grenadiers,  one  man  from  Omsk, 
six  men  from  Transbaikalia,  and  one  from  Biysk.  They  were  under 
the  command  of  Sergeant  Ivanoff,  an  exiierionced  veteran  who  took  part 
in  three  previous  expeditions  of  Prjovalsky,  Pyevtsoff,  and  Roborovsky. 
We  had,  moreover,  two  men  from  Transbaikalia  who  both  had  also 
accompanied  Prjevalsky,  one  of  whom  was  a  very  good  taxidermist, 
while  the  other  was  an  excellent  hunter,  and  both  could  render  some 
service  as  interpreters.  For  Mongolian,  we  had  an  interpreter  from 
Transbaikalia,  Tsokfo  Badmajapoff,  who  proved  to  lie  vtry  usefnl  in 
different  ways.  Beside  their  direct  duties  of  looking  after  the  animals 
and  harnessing  them,  the  men  soon  learned  to  help  us  in  botanical  and 
entomological  preparations. 

It  was  intended  that  the  expedition  should  follow  the  Chinese  or 
Eastern  Altai  from  the  Allaiskaya  village  to  the  eastern  extremity  of 
these  monntains.  Then  it  had  to  croes,  wherever  it  would  be  possible, 
the  eastern  portion  of  the  Great  Gobi,  and,  through  the  province  of 
Han-Su,  had  to  enter  Tsaidam,  where  further  preparations  would  be 
made  for  the  exploration  of  Easleni  Tibet,  which  is  known  uniJer  the 

I  name  of  "  Kam  "  (Kan-lslan  by  the  Chinese).     The  return  journey  waa 
to  be  made  along  the  already  well-known  routes  through  the  Alaabau 
and  tid  Urga  to  Eiakhta. 
We  all  met  in  the  Altaiskaja  village  of  the  province  of  Semipalatinsk 
at  the  beginning  of  July,  1899.     The  work  went  on  with  great  energy. 
Ladyghin    bought    the    camels,    and    all    of    us    prepared    the   lioies 
and   arranged   our  baggage.     The  men  practised  shooting,  each  man 
studying  his  own  rifle.     Scientific  collections  were  also  made,  and  we 
all  burned  with  the  desire  to  start  on  the  great  journey.     We  started 
^K  on    July    14    (2i!lh    N.8.),    after    a    Te    Deum    had  l>een  sung,  and  I 
^Vhad   read  to  my  travelling  companions  the  words   of  a  telegram  by 
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in  the  year.  My  whole  70  acres  will  thus  tide  1300  sheep  over  the  ayerage  anniial 
period  of  drought.  The  capital  value  of  my  sheep  is  9^.  per  head ;  thus  1300  sheep 
represent  £582.  What  will  it  cost  me  to  save  1300  sheep,  value  £582,  which  would 
otherwise  be  lost  ?  I  have  my  doubts  about  getting  labour  for  the  tropical  west 
at  coast  or  southern  rates,  and  1  must  reckon  up  the  capital  value  of  reservoirs,  etc, 
but  say  that  my  420  tons  of  fodder  cost  me,  as  I  believe  is  about  the  average  on 
the  coast,  25s.  per  ton,  or  £525 ;  the  difference  between  that  and  the  £582  is  very 
small." 

With  reference  lo  the  above,  Mr.  Cox  writes — 

In  putting  such  words  in  the  mouth  of  the  cold<blooded  squatter,  I  admit  that 
every  one  of  the  figures  I  have  supposed  him  to  use  may  be  erroneous,  because  I 
have  little  practical  knowledge  either  of  pastoral  or  agricultural  pursuits.  In  manj 
cases,  however,  1  believe  the  Bquattor  knows  very  little  more  about  agriculture  thaa 
1  do,  and  no  doubt  he  will  seek  expert  advice  on  that  subject  from  the  farmer* 
Personally,  I  should  be  delighted  if,  when  the  two  lay  their  headi  together,  they 
find  some  radical  error  in  my  data — much  as,  for  instancei  that  eight  croi)B  of  lucerne 
can  be  cut  annually  in  place  of  four,  or  that  the  cost  per  ton  will  be  only  half  what 
1  have  supposed,  or  that  some  other  crop  will  be  more  profitable  than  lucerne* 
Nevertheless,  1  assume  that  the  squatter,  like  the  sensible  man  he  is,  will  reason  oa 
such  lines  as  1  have  indicated.  If,  with  the  help  of  the  farmer,  with  co-operatioD* 
and  perhaps  with  the  assistance  of  the  Government,  he  can  see  his  waj  to  make 
irrigation  profitable,  the  whole  country  will  benefit,  aod  the  full  value,  in  jdace  of 
an  infinitesimal  proportion,  of  the  generous  provision  of  nature  will  be  realised.  It 
is  difficult  to  contemplate  the  present  waste  philosophically. 

1  am  pleased  to  find  that  so  high  an  authority  as  Dr.  Jack  confirms  my  opinion 
as  to  the  capabilities  of  the  present  outflow  of  artesian  water  in  Queensland^  and 
that  there  is,  in  his  opinion,  a  means  of  practical  irrigation  from  that  source. 

Gallomi  per  diem. 

The  present  outfiovv  is      351,295»000 

Allow  for  non-irrigablc  water  10  per  cent«   \ 

Allow  fur  soakage  and  evaporation  per  diem  ( 20  per  cent.    70,259,000 

10  per  cent.  ) 

Water  used  per  diem  by  maximum  number  of  sheep 
(year  1892)— 22,000,000  sheep  at  two  gallons  each 

per  diem         44,000,000 

114,259,000 


237,036,000 

1  inch  of  rainfall  gives  22,622  gallons  {)er  acre. 

20  ioches  per  annum  (allowing  four  waterings  of  5  inches  each)  gives  543,485 
gallons  |)er  acre;  and  237,036,000  gallons  per  day  would  irrigate  151,191  acres 
with  20  iuches  of  bore  water  per  annum,  or  would  irrigate  at  the  rate  of  nearly 
300  acrei  at  each  of  the  532  bores  treated  upon. 
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By  Captain  P.  E.  EOZLOFF. 

In  the  spring  of  1891)  the  Bussian  Geographical  Society  sent  out 
tinder  my  direction  an  expedition  to  Central  Asia  and  Tibet,  organized 
with  the  money  granted    for  that    purpose   by  the  Emperor.      My 
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trayelling  oompanions  were:  Captain-Lieut,  of  Horse  Guards,  A.  N. 
Eaznakoff,  who  for  the  first  time  undertook  such  a  long  and  difficult 
journey;  and  B.  Tb.  Ladyghin,  who  accompanied  me  for  a  second 
time.  Kaznakoff  undertook  to  make  collections  of  insects  and  mol- 
luscs, while  Ladyghin  was  to  look  after  plants  and  butterflies;  at  the 
same  time,  owing  to  his  excellent  knowledge  of  the  Chinese  and 
Manchurian  languages,  as  well  as  of  the  Turkish  dialects  spoken  in 
Eastern  Turkestan,  he  collected  various  ethnographical  and  historical 
materials,  and  was  the  intermediary  in  our  relations  with  the  Chinese 
authorities.  Both  could  make  surveys  daring  the  excursions  which 
they  undertook  independently  from  the  main  caravan.  I  kept  the 
geographical,  meteorological,  and  natural  history  diaries,  made  the 
survey  along  our  route,  and  determined  the  astronomical  positions. 
At  the  same  time  I  collected  birds  and  mammals.  In  short,  every 
one  of  us  had  his  own  sphere  of  activity. 

The  convoy  of  the  expedition  consisted  of  sixteen  soldiers  from 
different  parts  of  Russia:  eight  grenadiers,  one  man  from  Omsk, 
six  men  from  Transbaikalia,  and  one  from  Biysk.  They  were  under 
the  command  of  Sergeant  Ivanoff^,  an  experienced  veteran  who  took  part 
in  three  previous  expeditions  of  Prjevalsky,  Pyevtsoff',  and  Boborovsky. 
We  had,  moreover,  two  men  from  Transbaikalia  who  both  had  also 
accompanied  Prjevalsky,  one  of  whom  was  a  very  good  taxidermist, 
while  the  other  was  an  excellent  hunter,  and  both  could  render  some 
service  as  interpreters.  For  Mongolian,  we  had  an  interpreter  from 
Transbaikalia,  Tsokto  Badmajapoff,  who  proved  to  be  very  useful  in 
different  ways.  Beside  their  direct  duties  of  looking  after  the  animals 
and  harnessing  them,  the  men  soon  learned  to  help  us  in  botanical  and 
entomological  preparations. 

It  was  intended  that  the  expedition  should  follow  the  Chinese  or 
Eastern  Altai  from  the  Altaiskaya  village  to  the  eastern  extremity  of 
these  mountains.  Then  it  had  to  cross,  wherever  it  would  be  possible, 
the  eastern  portion  of  the  Great  Gobi,  and,  through  the  province  of 
Han-Su,  had  to  enter  Tsaidam,  where  farther  preparations  would  be 
made  for  the  exploration  of  Eastern  Tibet,  which  is  known  under  the 
name  of  "  Kam  "  (Kan-f  sian  by  the  Chinese).  The  return  journey  was 
to  be  made  along  the  already  well-known  routes  through  the  Alashan 
and  tid  Urga  to  Eiakhta. 

We  all  met  in  the  Altaiskaya  village  of  the  province  of  Semipalatinsk 
at  the  beginning  of  July,  1899.  The  work  went  on  with  great  energy. 
Ladyghin  bought  the  camels,  and  all  of  us  prepared  the  Iwxes 
and  arranged  our  baggage.  The  men  practised  shooting,  each  man 
studying  his  o?ni  rifle.  Scientific  collections  were  also  made,  and  we 
all  burned  with  the  desire  to  start  on  the  great  journey.  We  started 
on  July  14  (26lh  N.8.),  after  a  Te  Deum  had  been  sung,  and  I 
had  read  to  my  travelling  companions  the  words  of  a  telegram  by 


«>.u^h  :r.«  EmperoT  &ii<i  the  Prcsdcnt  of  cbe  Acftkmj  of  Scienee  bide 

Oar  car»Tui,  whieK  consbtcd  of  fiftr-fbor  cttmch^  fiyvrtaen  bones, 
«ui  »  am^l  fiock  of  fbcep,  wan  dirided  into  mwca.  iectioiia»  and  slowly 
l^/;kr.  ^if  jonnieT  ap  the  Bakhtarma  riTer.  aloB^  the  foot  of  the  foreit- 
rlrAM^  S^rrm  r%T,^^   We  had  spleodid  weather,  and  tbiere  was  phntj 
6f  wrk  ff/r  ^irnrj  otyt.    On  Asgiut  I  TlStbX^.  r  tbe  expcdiikm  rii  uiufl 
th«  frOT.tler  of  Riuai*  bj  the  pass  of  inaii-dAba»  and  bere  it  dixided  into 
two  yiiXifOi^.     I  followed  the  bigh-zoad  to  Kobdo,  wbicb  bad  alreadj 
\^^T,  TMttd  hj  General  PyeTtaoi^  while  mv  comiades  Kaznakoff  and 
f^jg^lr.n  trx.k  a  more  fonthem  ronte  lying  nearer  to  the  ntiain  axis  of 
th^  Aluki,  with  the  purpose  of  exploring  the  sources  of  tbe  Kobdo  river 
Sf^S  th^.  Alpine  lakes*  of  which  there  is  a  profoaion  in  tbis  part  of  tbe 
AU^l.    Th^  had  also  to  explore  the  fanna  and  the  flora  of  tbese  lakes, 
*r./S   t///k   with  them  for  that  purpose  a  small  canTss  boat,   as   well 
•4  ^0f*^$r^.n^  thermometeri,  and  other  hydrolc^eal  instnunenta.     Mj 
f/m^mA»A  CArne  to  KoMo  fonr  dajs  after  my  arriral  tbitber,  and  tbeir 
•cif.nt^\/m  wikM  ^jnite  snccessfol.    Thev  conld  not,  bowsTer,  make  much 
0*^  //f  th^.  ^'Aur^  hoat,  on  account  of  tbe  strong  winds  wbicb  prerailed 
'Infiuyi  xut'Afz  tit^yu,     Sonndings  were  made  on  tbe  two  Kobdo  lakes, 
r^i^AT  \ut\  l^/wer,  which  give  origin  to  the  Kobdo  rirer.     After  a  few 
*\^j^  nUkj  in  KoWo,  we  resumed  onr  journey. 

lh*ti\eM  U,  oTjr  (rood  relations  with  the  local  Chinese  antborities, 
th^y  •nAtiSk'/onvA  V>  holp  the  expedition  in  all  posnble  ways.  Our 
IhUiUt'iou  wsm  to  tiXjflore  the  Eastern  Altai  by  means  of  a  nnmber  of 
tU;in/.\ti'A  HzfittTniortn  which  were  to  be  made  by  my  comrades,  while 
^h*t  thhiu  \ftAy  of  the  caravan  would  move  along  tbe  northern  slope 
^f  t\»h  AhhiU'Siinrn,  The  Mongol  inhabitants  of  this  r^on  were 
'j/tti^j\ni',ui\y  warnr;d  >>f3 forehand  by  the  Kobdo  authorities,  and  they 
/|riit^  willingly  gav#;  n%  f;xjierienced  guides  and  even  transport  ^«itn^l« 
lor  iWin  \turii*fff4;, 

H'^ifi  hfUiT  wc  ha/]  left  Kolxlo,  and  were  near  the  temple  Tug^nryngben- 
leynni,  nituat^y'l  on  the  l*Kerikyr-gol  river  on  the  northern  slope  of  tbe 
A  If  HI,  [  ii"Mi  out  my  comrade  Ladyghin  for  the  exploration  of  tbe 
mmihtirii  nIojii^  of  the  Altai,  parallel  to  the  line  of  my  journey  on 
th#9  uoTihuru  slof»o.  He  had,  besides,  to  explore  the  river  Bulugun  and 
ikmniTintn  wheth^^r  U;avers  are  still  found  in  this  locality,  or  only  lower 
down  Ofj  t}i#)  T'rnngn  river.  My  comrade  brilliantly  accomplished  that 
c/frnmiimifm.  IU5  cn/ssed  the  Chinese  Altai  twice,  explored  the  Bulugun 
riv«;r,  and  followe^l  the  s^;iithem  slope  of  these  mountains  as  far  as  the 
meridian  of  Lake  Khulmu-nor,  where  he  joined  the  main  caravan,  after 
having  ma^le  <500  miles  of  survey.  The  eastern  portion  of  the  southern 
s]r>jii»  WAS  exploni^l  by  Kaznakoff,  who  crossed  the  route  that  was 
followiMl  by  J'rjfsvttlsky  from  Urga  to  Alashan,  and  afterwards  went 
round  the  eastern  extremity  of  tbe  Altai,  so  as  to  meet  me  wbile  I 


PART  OF  EASTERN  TIBET 

SkowiD^routesof  Cop  PKK>zlof[^expediaon 


Csi'PJCKo     fp 
-  ANKaznalcoff 

Sa>5noi*  f/arf  IK  ^      J 

e    Astrono      csJ  oa  *.      7 


^^' 


TfSfA 


580  THE  RUSSIAN  TIBET  EXPEDITION,  1899-1901. 

was  following  the  northern  dope.  Ab  to  myself,  I  followed  the  northern 
slope  of  the  Altai,  making  at  every  step  new  discoTeries,  while  we  took 
advantage  of  the  opportunity,  whioh  we  did  not  foresee,  of  exploring 
the  western  part  of  the  Gobi  as  well,  and  Ladyghin  was  sent  out  to 
cross  the  great  desert  in  its  western  part,  in  the  meridian  of  Ulyasntai 
and  Su-chn. 

The  Eastern  Altai  has  a  general  direction  from  north-west  to  south- 
east. On  the  meridian  of  Eobdo  it  must  be  divided,  however,  into  two 
parts,  widely  different  from  each  other.  The  western  part  is  high, 
contains  masses  of  glaciers  and  of  snow-clad  peaks.  It  is  very  rocky, 
covered  with  forests,  and  receives  large  quantities  of  rain  and  snow. 
To  the  cast  of  Eobdo  the  Altai  assumes  a  quite  different  aspect;  it 
l>ocomos  low,  and  rarely  reaches  the  snow-line  with  its  high  summits. 
Such  summits  are  met  with  only  on  the  meridian  of  Lake  Ehara-usu, 
and  further  cast  they  become  very  rare.  The  main  summits  are 
Tabyn-khuniustu,  Ehara-atsyrga,  Ikhe-bogdo,  and  Baga-bogda  The 
first  is  in  the  meridian  of  Eobdo;  the  second  in  the  meridian  of 
Jiako  Sharghiu'tsagan-nor ;  the  third  is  nearly  in  the  longitude  of  Lake 
Orok-nor ;  and  the  fourth  of  Lake  Tatsyp-nor.  All  these  lakes  are 
situated  on  tlie  northern  slope,  and  I  parsed  them  on  my  route.* 

Owing  to  the  dry  winds  coming  from  the  south,  i.e.  from  the  Jun- 
garian  desert  and  the  Gobi,  the  eastern  Altai  has  but  few  forests  and 
alpino  meadows;  nevertheless,  the  Mongols  keep  here  large  herds  of 
sheep,  cattle,  and  horses,  and  some  camels.  The  gentle  slopes  of  the 
mountains  on  the  northern  side  are  covered  with  excellent  grasing- 
grounds,  while  on  the  southern  slope,  which  is  covered  with  a  mixed 
vegetation,  characteristic  of  both  the  prairies  and  the  deserts,  one  finds 
very  good  pasture  grounds  for  the  camels,  which  are  the  chief  means 
of  livelihood  of  the  Mongolian  natives.  Neither  of  the  two  slopes  of 
the  Gobi- Altai,  as  I  name  the  Chinese  Altai,  may  be  said  to  be  rich  in 
rivers.  The  tree-vegetation  of  those  mountains  is  poor  as  a  rule,  and 
only  the  slopes  of  the  Baga-bogdo  are  a  little  better  off  in  this  respect 
In  the  gorges  of  these  mountains  wo  found  a  considerable  quantity  of 
the  Euphrates  poplar  (^Populus  euphratlca),  and  three  or  four  different 
species  of  bushes,  as  well  as  some  thickets  of  willows.  As  to  the  animal 
life,  we  did  not  find  a  great  variety  of  species,  but  considerable  quan- 
tities of  wild  sheep  were  seen.  In  the  valleys  of  the  northern  slope  we 
found  large  flocks  of  antelopes  {Oazella  gutturosa,  0.  whgutturasa^  Saiga 
latartca).  Very  often  we  saw  also  large  quantities  of  wolves,  foxes, 
and  hares. 


♦  This  part  of  the  journey  was  deForibed  in  letters  published  in  the  Itre$tia  of  the 
Rnssian  Geographical  Sooiety  (Geographical  Journal,  January,  1900,  p.  56).  The 
main  point  of  interest,  for  the  geographer,  of  this  part  of  the  journey  is  in  its  having 
established  the  horder-range  character  of  the  Sailnghem  range. — P.K. 
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At  last  we  reaohed  the  wells  of  Chatfleringhi-hudnk,  where  we 
stayed  for  some  time  for  the  arrival  of  Eaznakoff,  and  the  preparation 
of  the  oolleotions  whioh  had  to  be  sent  back  to  Russia,  together  with 
reports  on  the  work  of  the  expedition  and  correspondence.  Kaz- 
nakoff  soon  joined  ns,  after  having  most  successfully  accomplished 
his  journey.  He  had  covered  nearly  600  miles  with  his  survey, 
which  he  connected  in  two  places  with  the  surveys  of  Prjevalsky, 
and  he  had  passed  round  the  eastern  extremity  of  the  Altai.  In 
this  way  the  (robi-Altai  was  explored  all  round,  and  crossed  several 
times  by  the  members  of  the  expedition.  Altogether,  we  had 
covered  nearly  2900  miles  witluour  surveys,  and  made  rich  collections 
in  natural  history,  ethnography,  and  the  archaeology  of  this  part  of 
Mongolia. 

We  had  now  to  explore  those  parts  of  the  Great  Qobi  which  had 
hitherto  not  been  visited  by  any  European,  and  were  considered  almost 
entirely  inaccessible.  In  the  western  portion  of  the  great  desert, 
Ladyghin  was  already  making  his  explorations,  in  those  parts  of  it 
which  lie  between  the  route  of  Potanin,  via  Etsin-gol  to  the  Altai,  and 
the  imperial  route  from  Hami  to  Su-ohu.  Eaznakoff  and  myself  had 
now  to  explore  its  eastern  portion. 

We  left  Chatseringhi  on  December  1  (13th  N.S.),  1899.  For  many 
hundreds  of  miles  we  had  before  us  the  renowned  desert  of  the  Gk)bi, 
the  unknown  parts  of  which  have  been  recently  narrowed  more  and  more 
under  the  invasion  of  the  Europeans — surveys  having  already  been 
made  on  its  western  and  eastern,  northern  and  southern  borders.  I 
took  for  our  main  caravan  the  meridional  route  leading  to  Lan-chu, 
while  Eaznakoff  went  at  the  same  time  in  a  diagonal  direction-*- 
first  towards  the  lakes  which  are  formed  by  the  Etsin-gol  river, 
and  thence  to  the  encampments  of  the  Alashan  prince.  He  had 
thus  to  explore  the  most  difficult  central  part  of  the  Qohi.  This 
bold  journey  could  only  be  accomplished  after  we  had  collected 
much  information  about  the  character  of  the  region,  and  owing  to  the 
excellent  relations  which  we  had  formed  with  the  Mongolian  princes 
and  their  subjects,  who  did  their  utmost  to  help  us  in  our  difficult 
enterprise. 

Want  of  space  will  not  permit  me  to  describe  in  more  detail 
the  Gobi,  the  character  of  which  has  in  reality  nothing  in  common 
with  what  we  find  in  earlier  descriptions.  The  Gobi  was  usually 
represented  as  a  flat  land  covered  with  sand,  showing  no  signs  of 
hills,  except  in  its  western  parts,  where  it  was  crossed  by  Potanin,  and 
where  mountains  running  eastwards  and  south-eastwards  were  repre- 
sented on  our  maps.  It  appeared,  however,  that  all  the  northern  part 
of  the  Gobi,  for  about  200  miles  southwards,  on  the  routes  of  both 
Eaznakoff  and  myself,  represents  a  country  which  is  crossed  from  west 
to  east,  and  from  north-west  to  south-east,  with  more  or  less  high 
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mountaioB,  undulatiooB,  and  ranges  of  hills,  in  the  valleys  and  gorges 
of  which  one  finds — not  frequently,  of  oonrse,  bnt  still  occasionally — 
nomad  Mongols  with  their  herds  of  camels.  This  part  of  the  Gobi  is 
everywhere  easy  of  access,  and  is  traversed  in  all  directions  by 
routes  provided  with  wells  which  contain  sweet  or  slightly  brackish 
water. 

The  southern  part  of  the  Gobi,  on  the  contrary,  represents  indeed  a 
barren  desert,  covered  with  masses  of  sand,  and  only  occasionally  inter- 
sected with  low  ranges  of  hills,  of  which  the  highest  on  my  route  were 
the  Yebarai  hills.  The  crossing  of  the  Badan-chirin  sands  cost  me 
a  good  deal,  because  all  our  riding-horses  died  one  after  the  other  from 
want  of  grass  and  the  fearful  cold,  although  we  had  taken  with  us 
some  corn  to  feed  them.  We  were  thus  compelled  to  ride  on  camels, 
and  coDsequently  suffered  at  the  outset  from  giddiness;  in  fact,  we 
preferred  to  walk  and  thus  keep  ourselves  warm. 

The  central  part  of  the  Gobi,  which  was  explored  by  Eaznakoff,  is 
also  hilly  in  its  northern  portions  and  sandy  in  the  south;  but  my 
comrade  succeeded  in  crossing  it  quite  successfully,  thanks  to  the 
Mongols,  who  willingly  gave  them  the  very  best  camels,  and  helped 
them  to  support  the  fearful  cold  and  other  difficulties. 

The  western  portion,  which  was  explored  by  Ladyghin,  also  proved 
to  be  very  interesting.  He  had  to  cross  a  still  higher  hilly  tract  covered 
by  ranges  of  mountains,  large  and  small,  having  as  a  rule  a  south- 
eastern direction,  and  separated  from  each  other  by  broad  dreary  desert 
valleys  covered  with  gravel.  He  found  no  sands  at  all ;  only  when  he 
was  already  near  to  the  cultivated  region  upon  which  the  town  of 
Sn-chu  is  situated,  he  had  to  cross  a  narrow  strip  of  sand  barkhans 
(dunes),  named  Narin-hulusu,  covered  with  low  hard  rushes;  this 
belt  of  sands  stretches  for  a  long  distance  further  east.  Nearly  in  the 
centre  of  the  desert  he  crossed  and  explored  a  fairly  high  mountain 
range,  which  is  known  to  the  Mongols  by  the  name  of  Aty-bogdo  and 
Eoku-tomyrty.  It  is  a  high  and  narrow  range  of  hills,  which,  not- 
withstanding  its  position  in  the  centre  of  the  desert,  proved  to  be  rich 
in  animal  and  vegetable  life.  In  all  the  gorges  of  its  northern  slope 
there  are  small  streams,  springs,  and  wells,  round  which  one  some- 
times finds  thickets  of  tograh  wood  (Populus  euphratica)  together  with 
various  bushes,  of  which  the  tamarisk  and  cue  species  of  willow,  both 
covered  with  clematis,  succeed  best.  The  Nitraria  Schoheri,  and  various 
species  of  Lycium^  Myricaria^  roses,  SaUola,  Glycyrrhtza,  Poa,  Panicum^ 
AmaranthuSj  Ceniaurea,  Laduca^  Statice,  Sauasurea^  Polygonum,  several 
Chenopodiaoeaa  and  Orobanche  also  appear  in  quantities.  Besides,  in 
all  the  gorges  one  finds  thickets  of  rushes,  and  on  the  slopes  of  the 
mountains  certain  species  of  rhubarb,  much  liked  by  the  Mongols, 
while  the  steppe-grass  (Sttpa  orientalts)  attracts  every  year  a  number  of 
Mongols  from  the  Ederen  region. 
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The  animal  life  is  also  fairly  varied  and  richly  represented.  One 
finds  here  in  the  valleys  the  Ichulan  {Asinua  onager)^  the  wild  camel 
{Camelus  haetr{anus\  gazelles  {Oatella  mbguiturasa),  and  in  the  mountains 
plenty  of  foxes,  wolves,  argalis,  roebucks,  and  even  some  bears.  My 
comrade,  however,  did  not  meet  with  any  of  the  latter,  although  he 
was  told  that  they  live  in  this  neighbourhood  and  feed  upon  rhubarb 
roots,  which  are  also  considered  a  delicacy  by  the  Mongols,  who  bake 
them  in  hot  ashes.  In  the  thickets  of  the  valleys  my  comrade  found 
the  Uklik  {Caccahis  chuear)^  the  Bearded  Titmouse  Panurus  biarmicusy  a 
species  of  the  Alaudtda^  some  Saksaul  sparrows,  and  so  on.  He  was 
told  that  formerly  bears  were  also  found  in  this  neighbourhood,  but 
had  disappeared. 

After  having  thus  completed  the  exploration  of  the  Gk>bi,  which 
was  crossed  in  three  different  directions,  so  as  to  leave  no  unexplored 
region  in  the  great  desert,  the  members  of  the  expedition  hurried  to 
the  meeting-point,  which  was  the  Buddhist  monastery  Chortan-tau, 
situated  near  to  the  town  of  Sinin,  on  the  Dai-tun-ho  river.  In  this 
monastery,  which  is  located  in  a  beautiful,  picturesque,  and  woody 
gorge,  my  great  teacher,  N.  M.  Prjevalsky,  stayed  on  several  occasions, 
and  during  his  fourth  journey  I  visited  it  as  well.  I  expected  to 
meet  with  a  good  reception  in  this  monastery  from  the  lamas,  who 
so  highly  respected  my  late  teacher,  and  I  was  not  mistaken.  Ladyghin 
came  to  Chortan-tau  one  month  before  me,  and  as  soon  as  the  lamas 
learned  that  he  was  a  member  of  an  expedition  conducted  by  a  pupil  of 
Prjevalsky,  and  that  the  expedition  would  soon  reach  their  monastery, 
they  very  kindly  managed  to  set  apart  certain  buildings  for  our  reception. 
Both  myself  and  my  comrade,  Eaznakoff,  as  we  were  passing  through 
the  town  of  Lan-chu,  had  the  pleasure  of  making  the  acquaintance 
of  the  members  of  the  China  Inland  Mission,  Messrs.  Belcher  and 
Fiddler,  who  were  extremely  kind  to  us,  and  helped  us  in  different 
ways.  When  I  reached  the  above-named  monastery,  the  Ohegens 
received  me  most  cordially,  and  vied  with  each  other  in  inviting 
me  to  dinners  and  to  divine  services,  and  in  showing  me  their 
temples.  Taking  advantage  of  our  stay  at  this  spot,  I  made  large 
collections  of  birds  and  mammals,  and  left  here  part  of  my  baggage. 

In  the  mean  time  I  sent  Ladyghin,  and  afterwards  also  Eaznakoff,  to 
Sinin,  to  the  governor  of  the  province,  to  have  a  talk  with  him  about 
our  further  journey,  to  settle  all  details,  and  especially  to  get  the  mail 
from  Europe.  At  Sinin  Ladyghin  could  not  refuse  the  hospitality  most 
kindly  offered  to  him  by  Mr.  and  Mrs.  Bobinson,  members  of  the  China 
Inland  Mission. 

At  last,  leaving  part  of  our  collections  with  the  lamas  in  the 
monastery,  I  left  this  place  and  went  with  my  caravan  to  the  town 
of  Dan-gher,  where  we  all  met.  The  Governor  of  Sinin  gave  our 
expedition  all  necessary  orders  and  letters  of  introduction  to  the  local 
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Tibetan  princes,  who  are  nnder  the  Sinin  governor.  He  alao  aided 
Eaznakofi*  in  GendiDg  a  caravan  with  provifiionB  to  Tsaidam.  In 
Taaidam  we  stayed  at  the  monastery  Banin-tsasatc,  and  in  the  ez* 
peotation  of  spring,  we  prepared  everything  for  onr  Tibet  journey.  A 
meteorological  station  was  built,  and  part  of  onr  oolleotions  waa  left 
at  this  dop6t,  as  also  all  onr  camels.  Four  men  from  our  convoy,  nader 
Sergeant  IvanofT,  had  to  remain  at  the  dep6t,  and  Sergeant  Hnravioff 
was  entrusted  with  the  meteorological  observations. 


}   ASIROSOMICAL   0BSEnVATI0S3   1 


N    KAH,    UR    TIBET. 


The  Bpriog  was,  however,  slow  in  coming.  The  neighbourhood  of 
Barnn-tEasak  was  very  dreary,  and  only  in  the  valleyH  of  the  northern 
■lope  of  the  gigantic  range  of  Burkhan-Budda  some  signs  of  reviving 
nature  could  be  detected  by  the  end  of  April.  Eaznakoff  waa  perhaps 
the  most  successful  in  making  his  collections. 

On  May  17  (30th  N.S.),  IflOO,  we  at  last  left  this  depot,  and, carrying 
our  baggage  on  yaka  and  hainyks,  we  began  our  journey  by  orossing  the 
Bnrkhan-Budda  range  along  the  Nomokhnn-gol  river.    This  was  dona 
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sucoessfully,  and  in  June,  after  having  slowly  orossed  the  two  great 
ranges  of  Burkhan-Budda  and  Amnen-kor,  we  reached  the  shores  of 
Lake  Bussian,  pitching  our  camp  at  the  place  where  the  Hoang-ho  flows 
out  of  this  lake.  As  we  were  crossing  the  Amnen-kor  I  obtained  several 
specimens  of  the  very  pretty  FringiUine  bird,  Leocoalicte  rohoroicikit, 
which  was  described  by  Prjevalsky,  who  possessed,  however,  but  one 
single  specimen.  Two  days  after  we  had  reached  the  lakes  of  the  upper 
Hoang-Ho,  we  saw  coming  large  parties  of  the  N'Golok  robbers,  who 
were  returning  from  Lhasa  with  their  prince,  Hombu-rinchim-shiam. 
I  tried  to  enter  into  relations  with  them,  but  this  was  of  no  use, 
because  their  prince,  although  he  had  given  a  solemn  pledge  at 
Lhasa  never  to  fight  more,  said  quite  frankly  that  he  could  not 
answer  for  his  men,  who  were  sure  to  attack  the  expedition  as  soon 
as  it  appeared  on  their  territory.  As  I  did  not  want,  on  my  very 
first  entry  into  Tibdt,  to  make  use  of  arms  for  the  conquest  of 
scientific  discoveries,  I  preferred  to  change  my  direction  and  to  go 
straight  southward,  so  as  to  crosi  the  territory  of  the  N'Goloks  on  my 
return  journey  only. 

After  having  explored  with  Eaznakoff  the  northern  shores  of  the  lakes 
of  the  upper  Hang-Ho,*  we  went  along  the  isthmus  which  separates  Lake 
Bussian  from  Lake  Expedition  (Orin-Nor  and  Jarin-nor ;  also  Hchara- 
mtso  and  Hnora-mtso),  and  crossing  the  river  which  connects  both  lakes, 
we  entered  the  valley  of  the  river  Jaghyn-gol.  In  order  to  cross  the  great 
watershed  between  the  Yellow  and  Blue  rivers,'we  followed  the  course  of 
this  river,  and  on  the  summit  of  the  ¥rater8hed  we  found  a  marshy,  open 
depression  in  the  mountain  range,  the  altitude  of  this  pass  reaching 
14,700  feet.  From  this  pass  we  saw  to  the  north  of  us  the  high  plateau 
of  Tibet  stretching  north  and  west  in  a  succession  of  gigantic  waveSi 
and  to  the  south  of  us  we  had  the  deep  gorges  and  the  sharp  snow- 
clad  peaks  of  the  Gatu-ju  group  of  mountains. 

The  plateau  of  Tibet,  upon  which  lie  the  sources  of  the  mighty 
Yellow  and  Blue  rivers  and  the  Mekong,  covers  with  its  massive 
structure  an  immense  area.  In  its  eastern  portion,  to  the  east  of  a 
diagonal  line  which  runs  south-west  to  north-east,  it  falls  under  the 
influence  of  the  monsoons  from  the  Indian  ocean,  and  is  consequently 
rich  in  atmospheric  precipitation,  which  feeds  these  rivers ;  but  to  the 
west  of  this  line,  where  the  plateau  attains  a  still  greater  height  and 
has  a  still  more  even  surface,  the  dryness  of  the  climate  progressively 
increases,  and,  instead  of  a  covering  of  grass,  we  fiod  only  a  gravelly 
desert,  which  was  so  truly  described  by  M.  V.  Pyevtsoflf  as  "dead 
land."  In  proportion  as  one  moves  further  east  from  this  diagonal 
climatic  line,  and  the  rivers  which  flow  this  way  become  mightier  and 


*  I^adygbin  made  soundiDgs  in  Lake  Kuasiaa  for  several  milea  from  the  outflow  of 
the  Hoang-Uo ;  they  gave  depths  up  to  15  fathoms. 
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mightier  streams,  the  plateau  appears  more  and  more   eroded,  and 
assumes  the  features  of  an  Alpine  region. 

Deep  river- valleys  and  narrow  gorges  alternate  with  the  high  CTesta 
of  the  water-divides.  The  roads,  or  the  footpaths,  as  the  case  may  be, 
either  descend  to  a  great  depth  or  climb  to  a  great  relative  and  absolute 
height.  Here  a  mild,  and  there  a  rough  climate;  belts  of  luxurious 
alternate  with  belts  of  an  extremely  poor  vegetation;  spots  oooupied 
by  man,  and  lifeless  summits  of  the  grand  mountain  ranges — all 
these  alternate  in  rapid  succession  before  the  eyes  of  the  traveller. 
Most  beautiful  panoramas  of  mountains  unfold  at  his  feet  as  he  gazes 
towards  the  remote  horizon,  and  soon  after  everything  disappears  as 
he  stands  between  the  narrow  sides  of  the  rocky  gorges,  where  he 
hears  the  roaring  of  the  blue  and  foaming  waters,  while  on  the  high 
levels  only  the  howling  of  the  storm  fills  the  air. 

As  soon  as  we  entered  the  basin  of  the  Blue  river  we  felt  the 
surroundings  to  be  of  a  milder  character.  The  roughness  of  the  climate 
which  we  had  experienced  heretofore  had  been  left  behind  on  the  last 
mountain  pass.  With  every  step  down  the  gorge  it  became  warmer  and 
drier;  the  eye  rested  upon  pleasant  landscapes.  Our  herbarium  and 
our  entomological  collections  rapidly  increased,  as  we  saw  everywhere 
carpets  of  flowers,  vnth  butterflies,  and  all  sorts  of  insects  fluttering 
about.  Only,  owing  to  the  presence  of  man,  we  did  not  see  any  more 
representatives  of  the  great  mammals  which  we  used  to  find  in  such 
numbers  on  the  plateau. 

We  soon  entered  into  friendly  relations  with  the  first  Tibetans,  of 
the  Hoshun  of  Namtso,  whom  we  met,  and  this  friendly  intercourse 
helped  us  in  our  further  journey  southwards.  With  the  aid  of  the  old 
prince,  Namtso-Purzek,  and  his  sons,  we  found  no  difficulty  in  crossing 
the  Blue  river,  and,  going  next  over  a  high  mountain  range,  we  reached 
on  its  other  slope  the  I-chu,  a  tributary  of  the  right  bank  of  the  Yang- 
tse-kiang.  Continuing  our  journey  up  this  tributary,  we  reached  at 
the  beginning  of  August  the  shores  of  Lake  Ehombo-mtso,  round  which 
are  the  settlements  of  Tibetans  from  the  Dett  Hoshun.  The  elder  of 
these,  as  dirty  as  his  companions,  made  his  appearance  at  our  bivouac 
fire,  quite  frightened.  With  trembling  hands  he  brought  me  some 
presents,  and  had  difficulty  in  pronouncing  his  greetings  on  account  of 
the  shaking  of  his  voice.  It  soon  appeared  that  the  cause  of  this 
fright  was  that  the  Tibetans  were  saying  among  themselves  that 
Bussians  have  come  at  last  to  revenge  the  death  of  their  murdered  oom* 
rade,  by  whom  they  meant  the  well-known  French  traveller,  Datrenil 
de  Bhins»  who  perished  here  from  the  hands  of  the  Tanguts  of  the 
Dett  Hoshun. 

The  expedition  soon  reached  the  monastery  of  Jarku,  which  was 
also  visited  during  our  stay  there  by  the  embassy  from  the  Oovemor 
of  Sinin,  which  visits  this  country  once  every  three  years  to  collect 
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the  tribute.  It  is  interesting  to  note  that  our  stay  in  this  monastery 
was  precisely  at  the  time  when  the  Boxer  uprising  broke  out  in 
China,  but  neither  ourselves  nor  the  Chinese  authorities  knew  any- 
thing about  it  We  spent  our  time  in  mutual  invitations  to  dinners 
and  to  fishing-parties  in  the  river,  on  the  shores  of  which  we  had  our 
encampment. 

After  having  bade  good-bye  to  the  Chinese,  who  gave  us  for  a  few 
days  an  interpreter  of  the  Tangut  language,  we  left  Ja-chu  on  August 
21  (Sept.  3),  1900,  and  continued  our  journey  up  the  river  Bar-chu, 
which  brought  us  to  a  broad  wide  valley,  dosed  in  the  south  by  a 
mighty  mountain  range  covered  here  and  there  with  perpetual  snow. 
This  was  the  watershed  between  the  Blue  river  and  the  Mekong. 
This  yet  unnamed  range  of  mountains  stretches  as  an  immense  wall 
from  the  north-west  to  the  south-east,  and  is  covered  with  excellent 
pasture  grounds,  visited  by  the  numerous  herds  of  cattle  of  the  nomads. 
The  pass  Our- la  reaches  15,200  feet  of  absolute  height,  and  when  we 
were  on  its  southern  slope  we  were  already  in  the  basin  of  the  Mekong. 
For  several  days  in  succession  we  continued  our  journey  south-west- 
wards, crossing  several  parallel  chains  of  mountains  and  numbers  of 
large  and  small  rivers  which  were  carrying  their  waters  to  the  south- 
east amidst  an  imposing  labyrinth  of  mountains.  We  crossed  first  the 
Je-chu,  and  next  the  Ja-chu  rivers,  which  together  with  the  Nomu-chu 
(a  river  which  flows  further  south  and  takes  its  origin  near  Lake 
Tengri,  in  the  north  of  Lhasa,  where  it  is  known  under  the  name  of 
Nak-chu)  form  the  river  Mekong.  We  stopped  near  the  frontiers  of 
the  district  of  Lhasa,  on  one  of  the  tributaries  of  the  Nomo-chu,  the 
Bar-chu. 

It  must  be  remarked  here  that  the  Ja-chu  is  considered  as  the  chief 
branch  of  the  Mekong,  and  in  all  probability  its  sources  are  situated 
much  further  in  the  interior  than  has  been  shown  up  to  the  present 
time  on  our  maps.  Another  mistake  of  our  maps  was  also  discovered ; 
it  concerns  the  river  Nak-chu,  which  is  represented  as  one  of  the  sources 
of  the  Salwen,  while  in  reality  the  Nak-chu,  which  is  known  to  the 
natives  by  the  name  of  Ji-chu,  and  after  its  confluence  with  the  Bar- 
chu  as  the  Nomo-chn,  is  one  of  the  chief  tributaries  of  the  upper 
Mekong.  As  to  the  upper  Sal  wen,  it  represents,  according  to  what  I 
was  told  by  the  natives,  an  insignificant  river,  easily  forded,  the  sources 
of  which  lie  in  the  mountains,  not  far  from  the  high-road  to  Lhasa. 

From  our  encampment  on  the  Bar-chu  I  applied  to  the  local  authori* 
ties  for  permission  to  enter  the  territory  of  Lhasa,  and  in  expectation 
of  the  reply  we  stayed  on  the  banks  of  this  river  for  nearly  a  fortnight, 
completing  in  the  mean  time  very  successfully  our  collections  of  plants, 
birds,  and  animals.  Finally  we  received  the  reply,  which  was  nega- 
tive; the  authorities  did  not  want  to  let  us  enter  their  territory. 
After  having  discussed  our  situation,  I  decided  to  change  the  direction 
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of  our  journey,  and  to  proceed  sontli-ea8twurd§  to  Chamdo,  or  Tsamdo 
(a  monastery  situated  at  the  couflQenoe  of  the  NomCMihD  with  the 
Ja-ohu),  where  I  expected  to  disouss  with  the  Chinese  our  chances 
for  a  further  morement  southwards,  aa  also  the  question  whether  the 
Tibetaus  had  the  right  to  stop  our  movements  in  the  Eam  region 
(Kastcru  Tibet)  when  we  had  permission  from  the  Tsong-li-yameD. 
I  hoped  that  the  higher  Chinese  and  Tibetan  authorities,  whom  we 
should   find  at  Tsamdo,  would  help  us  in  this  reepeol.     So  we  con- 


linued  our  journey  down  the  Bar-ohu,  and  below  its  confluence  with 
the  Ji'cbu  we  entered  the  dominions  of  the  Se-chnan  authorities. 
However,  at  the  very  first  bridge — by  means  of  which  the  road  passes 
from  the  left  bank  of  the  river  to  the  right,  that  is,  into  the  dominions 
of  Lhasa — we  found  a  numerous  military  detachment  of  Tibetans, 
who  declared  that  they  were  ordered  not  to  let  Europeans  pass. 
Having  no  intention  to  fight,  I  oontinoed  my  journey  on  the  left 
bank,  although  the  road   on   this   bank  was   not   so  good    as  on    the 


THI  RUSSIAN  TIBXT  EXPEDITION,  1899-1001.  589 

other.  I  do  not  know  how  the  Tibetans  interpreted  this  seoond  oon- 
oession  of  ours,  but  I  snppoee  they  saw  in  it  a  proof  of  our 
weakness,  and  oonseqnently  next  day,  October  28  (November  10),  we 
met  on  the  road  to  Teamdo  another  detachment,  maoh  more  numerous 
than  the  former,  and  quite  ready  to  begin  fighting  operations,  as  they 
were  telling  ns  that  they  came  to  drive  ns  away,  like  dogs,  with  the 
fire  of  their  rifles.  There  was  nothing  to  be  done  but  to  aooept  the 
fight,  and  after  a  sharp  engagement  the  Tibetans  were  thrown  back 
and  dispersed.  The  road  was  open.  However,  the  Lhasa  authorities 
immediately  sent  to  us  their  representatives,  who  implored  us  not  to 
enter  the  monastery  of  Tsamdo,  which  is  one  of  the  great  sanctuaries  of 
Tibet,  the  fourth  in  rank.  I  yielded  to  their  representations.  Instead 
of  going  south-east  to  Tsamdo,  I  turned  east,  with  the  intention  of 
reaching  the  shores  of  the  Blue  river  at  its  affluence  with  the  Se^hu, 
at  the  monastery  of  Derghe-gonohen.  The  plan  of  exploring  Tibet 
was  thus  abandoned,  and  after  having  covered  some  50  miles  in  an 
eastward  direction,  the  expedition  stopped  to  winter  in  the  warm 
wooded  valley  of  one  of  the  tributaries  of  the  upper  Mekong,  the 
Ba-chu. 

In  the  basin  of  the  upper  Mekong  the  plateau  was  still  more 
eroded  than  it  was  further  north.  The  expedition  found  here  large 
forests  of  fir,  and  of  a  tree-like  Juntperus  Pseudo-Sabina,  inter- 
mingled with  birches,  willows,  wild  apricots,  wild  apples,  and  a  great 
variety  of  bushes.  The  rugged  crags,  covered  with  a  rich  vegetation  of 
trees,  bushes,  and  grasses,  presented  a  beautiful  harmony  of  colours. 
In  the  thickly  tree-clad  gorges  we  found  quantities  of  the  white- 
eared  pheasants  (OrosiopHhn  thibetanum)^  the  green  lihciginia  geoffirayi, 
the  Tetraophasii  obacurus^  the  TeircuUa  tewerizom^  several  species  of 
woodpeckers,  and  a  great  quantity  of  smaller  Passerine  birds.  During 
warm  and  bright  days  the  naturalist,  and  in  fact  every  person  not 
insensible  to  the  beauties  of  nature,  could  reap  enjoyment  both  with 
eyes  and  ears.  Flocks  of  pheasants  walked  about  the  little  meadows, 
the  eagles  described  their  curves  on  the  blue  sky,  and  from  the  thickest 
of  bushes,  richly  coloured  by  sun's  rays,  the  songs  of  thousands  of  small 
birds  could  be  heard.  Of  mammals  which  we  did  not  see  previously, 
we  found  monkeys,  which  were  living  in  large  and  small  colonies — 
very  often  in  dose  neighbourhood  to  the  Tibetans.  Our  hunting 
excursions  after  these  interesting  animals  were  successful,  and  enabled 
us  to  complete  our  collection  with  beautiful  specimens  of  both  males 
and  females. 

While  wintering  in  this  beautiful  corner,  we  carried  on  our  usual 
work.  We  made  meteorological  observations  at  a  small  meteorological 
station  which  we  had  established  here,  as  also  on  the  slope  of  the 
mountain,  by  the  side  of  a  small  house  where  I  was  making  astro- 
nomical observations.  My  men  spent  their  time  in  hunting  and  in 
«o.  v.— Mat,  1902.]  2  b 
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oolleoting  teeds  of  the  wild  grasses  and  berries,  as  also  all  sorU  ot 
materials  oonoemitig  tlie  hiBtory  and  ethnographj  of  tlie  Tibetans. 
Uy  oomrade  Eaznakoff,  together  with  Ladyghin,  also  nndertodk 
ezooTsions  np  the  Ja-oha,  and  eastwards,  as  far  aa  the  monaateiy 
Dergbe-gonchen.  This  last  journey  was  accomplished  very  saoceaafnlly 
iu  a  short  time,  although  my  comrade  had  to  pass  localities  the  pops- 
lation  of  which  was  a&jtbing  but  sympathetio  to  ni.  I  must  also  saj 
a  few  words  about  the  mett  with  whom  we  flo  oft«ii  stood  at  times  in 
friendly  and  at  times  iu  hostile  relations. 

The  population  of  this  region  is  divided  into  the  settled,  Iba, 
and  the  nomad,  Bok-pa.  The  former  have  their  houses  and  farms  in 
the  TalleyB  and  gorgesi  where  the  warm  climate  permits  them  to  grow 


oereaU  np  to  an  altitnde  of  12,000  feet.  The  others  pitoh  their  blaok 
tents  in  the  region  of  the  alpine  meadows,  the  upper  limits  of  which 
lie  some  3500  feet  higher  than  the  npper  limits  of  the  agrionltnnl 
zone.  About  these  nomads  I  will  not  speak,  because  they  have  been 
well  depicted  already  by  Prjevalsky.  Aa  to  the  settled  popnla- 
tioD,  their  mode  of  living  is  mnah  better  than  that  of  the  nomads. 
They  make  their  houses  of  thin  logs,  or  of  wickerwork,  which  is 
covered  with  a  thick  layer  of  day.  These  houses  usually  have  two 
and  three  storeys.  The  lower  one  is  used  for  the  oattle,  while  the 
second  and  third  are  used  either  by  the  inhabitants  themselves  or  f« 
storing  their  grain,  their  straw,  and  their  hay,  and  also  the  domeatio 
utensils.  The  threahing-gronnd  is  usually  made  on  the  roof  of  the  fiat 
storey,  and  the  com  is  threshed  by  means  of  a  flail  similar  to  onn. 
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The  dress  of  both  men  and  women  oonsUts  in  the  winter  of  a  sheep- 
skin, and  in  the  summer  of  a  sort  of  woollen  dressing-gown.  The 
latter,  however,  is  only  worn  by  the  richer  folk.  The  skirt  of  the 
sheepskin  is  nsaally  tacked  high  so  as  to  make  ronnd  the  body  a  sort 
of  sack,  into  which  the  Tibetan  puts  his  cup,  his  oil,  his  tobacco,  and 
so  on.  Of  course,  the  sack  is  filled  with  all  sorts  of  things  on 
a  journey.  Then  above  the  sheepskin,  which  I  must  say  is  usually 
worn  without  any  underclothing,  is  worn  a  broad  felt  mantle. 
Trousers  are  seldom  worn  by  men,  and  are  quite  unknown  to  women. 
As  to  the  head-dress,  it  consists  of  a  felt  hat,  or  of  a  red  scarf,  which 
is  wound  around  the  head  like  a  turban.  The  women  decorate  their 
heads  with  a  string  of  big  pieces  of  amber,  similar  pieces,  as  well  as 
shells  and  discs  of  silver  and  white  copper,  being  attached  also  to 
the  dresses.  The  dirty  hands  of  both  men  and  women  are  covered  with 
silver  rings  and  bracelets,  and  in  one  ear  they  wear  large-sized  ear- 
ringa  Their  boots  are  made  of  woollen  cloth  of  different  colours. 
As  the  Tibetans  never  wash  themselves,  and  always  live  in  great  dirt, 
almost  never  taking  off  their  sheepskins,  they  diffuse  an  abominable 
odoiir. 

They  practise  polyandry,  several  brothers  often  taking  one  wife. 
It  also  happens  that  after  the  death  of  his  first  wife,  the  father  will 
many  the  same  woman  to  whom  his  elder  sons  are  married.  It  seldom 
happens  that  a  rich  Tibetan  has  two  wives.  Good-looking  women 
are  very  rare,  and  then  only  among  the  younger  ones. 

The  winter  in  this  locality  is  extremely  mild.  There  is  rarely 
gnow,  and  the  atmosphere  remains  transparent  and  dry.  There  is 
usually  no  wind  at  night  or  in  the  morning,  but  it  systematically 
began  to  Uow  eveiy  day  after  midday  from  west-south-west.  We  had 
bright  weather  at  the  end  of  November  and  during  all  the  month  of 
Deoember.  January  was  rather  cloudy,  but  in  February  the  cloudiness 
began  again  to  diminish.  The  lowest  temperature  which  we  observed 
was  during  the  night  of  January  5-6  (18-19),  when  the  thermometer 
fell  to  ^26]^^  Centigrade.  In  December,  at  one  o'clock,  the  mercury 
fell  below  the  freezing-point  only  four  times.  The  same  was  also 
in  January,  the  lowest  temperature  at  1  p.m.  being  —4*8'^  C,  which 
temperature  we  had  after  the  above-mentioned  low  minimum  during 
the  night. 

There  was  no  ice  at  all  on  the  river  Ea-chu,  but  its  tributaries, 
small  streamlets,  were  quite  solidified  by  the  ice,  although  at  midday 
in  the  sun's  rays  ice  was  thawing  even  during  the  coldest  part  of  the 
year.  Snow  fell  very  seldom,  and  thawed  as  it  fell  or  disappeared 
next  day.  In  short,  the  southern  slopes  of  the  mountains  were 
always  free  from  snow,  and  only  thin  layers  of  it  appeared  on  the 
northern  slopes,  as  well  as  in  the  higher  parts  of  the  mountains.  After 
each  snowfall,  the  atmosphere,  which  was  always  very  clear,  became 
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still  clearer,  and  the  sky  assumed  a  deep  blue  colour,  especially  before 
siiDset. 

Iq  February  the  temperature  began  rapidly  to  rise,  the  mountain 
streamlets  began  to  roar,  the  birds  began  to  mate,  the  eagles  began 
to  rise  to  tremendous  heights  and  send  forth  their  loTO-calls — in 
short,  winter  was  over.  I  now  decided  to  move  eastwards,  and  to  pass 
through  the  districts  of  Derghe-gonchen  and  Khor,  and,  after  having 
explored  them,  to  move  up  the  Ya-lun-tsian,  and  then  to  the  lakes  of 
the  upper  Hoang-Ho,  and  next  to  Tsaidam. 

Leaving  the  warm  valley  of  the  Ba-chu,  we  had  once  more  to  oross 
the  cold  plateau,  as  also  the  water-dividing  range  between  the  Mekong 
and  the  Blue  river,  of  which  the  pass  reached  16,000  feet,  and  was 
covered  with  snow.*  Here,  on  the  banks  of  the  Blue  river,  which  flows 
at  an  altitude  of  about  10,500  feet  above  sea-level,  it  was  also  very  warm, 
and  we  saw  already  the  first  appearance  of  spring  vegetation ;  the  Oentidna 
aquarrosa  was  in  bloom,  as  also  the  buttercups,  the  dandelions,  and  so 
on.  All  sorts  of  insects  and  butterflies  flew  about.  We  also  noticed 
the  bank  swallow  {Gotile  riparia).  The  Tibetans  were  busy  in  tilling 
the  soil,  and  some  of  them  had  already  begun  sowing  wheat  and  barley, 
while  on  the  best  fields  we  saw  the  first  seedlings  of  wheat  piercing 
the  ground. 

We  stayed  but  a  few  days  near  the  monastery,  and  resumed  our 
journey  by  crossing  the  high  chain  of  mountains  which  separates  the 
Blue  river  from  its  left-bank  tributary,  the  Ya-lun-tsian.  We  spent 
Easter — the  last  Easter  during  this  hard  but  most  interesting  journey 
— at  the  village  of  Bana-jun,  near  the  valley  of  the  Ya-lun.  We 
explored  next  the  district  of  Ehor,  so  far  as  it  was  possible  on  account 
of  the  time  and  the  hostile  attitude  of  the  population,  and  I  finally 
decided  to  resume  our  return  journey.  We  consequently  went  up  the 
Ya-lun-tsian,  following  its  left  bank,  but  were  compelled  to  move 
rather  slowly,  because  its  banks  were  occasionally  so  steep  as  to  compel 
us  to  go  more  inland.    Still  we  progressed,  and  we  soon  had  left  behind 


*  This  part  of  the  journey  of  Kozloff  is  extremely  interesting.  On  his  way  to 
the  Blue  river,  he  was  compelled  to  croBB  once  more  the  nameless  range  of  monntaiiui 
which  separates  the  Mekong  from  the  Blue  river,  and  by  this  second  crossing  be 
determined  the  exact  position  of  this  important  orographic  feature.  From  the 
accompanying  map,  it  will  be  seen  that  there  are  at  least  three  different  ranges  of 
mountains  which  cross  this  part  of  the  Tibetan  plateau  in  a  direction  from  the  north- 
west to  south-east.  We  may  thus  say  that  in  all  probability,  instead  of  the  fanlike 
ranges  of  mountains  which  we  see  on  our  present  maps,  radiating  between  the  Mekong 
and  the  Blue  river  and  their  tributaries,  under  the  27th  and  28th  degrees  of  latitude, 
we  have  the  same  plateau,  with  ranges  running  in  the  same  north-west  to  south-east 
direction,  and  very  probably  it  will  be  easy  to  connect  the  Himalaya  escarpment  of  the 
high  plateau  of  East  Asia  with  the  Ebingan  escarpment  of  the  lower  terraces  of  the 
same  plateau. — P.  A.  Kr. 
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the  zone  of  cereal  caUarey  and  entered  the  regions  occupied  by  nomads 
only. 

Owing  to  close  intercourse  with  the  robber  bands  of  the  N'GK)loks, 
the  local  nomads,  Ja-chu-ka-va,  have  become  as  bad  as  their 
neighbours.  Especially  one  of  their  hoshuns^  Lin-gu-ze,  which  does 
not  recognize  its  submission  to  the  Chinese,  and  also  does  not 
recognize  the  supremacy  of  the  N*Goloks,  is  renowned  for  its 
wild  robber  instincts.  With  these  robbers  we  had  a  serious  conflict. 
Happily  enough,  our  guides  and  carriers  from  the  hoshun  of  Dunza, 
who  are  as  much  robbers  as  the  former,  seeing  that  we  were  always 
ready  to  repulse  an  attack,  found  it  more  profitable  to  bring  us 
peacefully  across  their  territory,  but  they  warned  us  that  we  should  be 
attacked  in  the  hoahun  of  Lin-gu-ze.  Their  prediction  was  fulfilled. 
On  the  morning  of  April  25,  on  one  of  the  numerous  mountain  passes 
of  the  basin  of  the  Ya-lun-tsian  (or,  as  it  is  named  by  the  Tibetans,  the 
Ja-chu),  namely,  the  pass  Bi-mu-la,  the  Lin  people  numbering  several 
hundred  men  and  occupying  several  mountain  summits  attacked  us. 
As  soon  as  our  vanguard,  which  consisted  of  Kaznakoff,  myself,  and 
the  Cossack  Badmajapoff,  appeared  on  this  ground,  they  opened  a 
sharp  cross-fire  from  their  matchlock  guns.  We  had  already  noticed 
them  for  some  time  since,  and  consequently  had  settled  our  plan 
of  action. 

From  time  to  time  we  advanced  slowly  forward,  sitting  down  for 
awhile  and  shooting  at  the  robbers.  It  must  be  remarked  that  we 
had  to  fight  at  an  altitude  of  15,000  feet  above  sea-level,  where 
the  rarefied  air  rendered  us  uncomfortable,  notwithstanding  our  ex- 
perience of  such  altitudes.  As  our  caravan  approached  the  summit 
of  the  pass,  and  as  more  men  from  it  came  to  reinforce  us  in  the  van- 
guard, the  shooting  of  the  robbers  became  slower,  and  after  an  hour's 
time  we  had  reached  the  head  of  the  pass  and  cleared  it  entirely.  The 
robbers  were  running  away  southward,  to  the  Ya-lun-tsian.  We 
quietly  took  our  breakfast  at  the  top  of  the  pass,  where  we  found 
considerable  quantities  of  ice  and  fuel,  prepared  by  the  robbers 
while  they  lie  in  ambush,  and  then  we  began  to  descend  on  the  other 
side  of  the  pass,  sending  out  our  scouts  in  different  directions.  At  a 
spot  where  the  main  gorge  meets  a  side  gorge  coming  from  the  left, 
the  robbers,  having  received  reinforcements  of  another  hundred  men, 
had  taken  their  position  with  the  intention  of  attacking  us  at  the  same 
time  from  two  sides.  Besides,  part  of  them  were  standing  upon  the 
rocks  on  the  sides  of  the  narrow  gorge  ready  to  roll  big  stones 
down  the  mountain,  so  as  to  produce  a  panic  in  our  caravan.  Happily 
enough,  this  ambush  was  discovered  in  time  by  our  scouts.  So  I  sent 
six  of  our  men  to  drive  away  the  Tanguts,  and  myself  continued  to 
move  slowly  down  the  main  gorge.  The  robbers  did  not  expect  an 
attack,  and  after  a  few  shots  from  our  scouts  ran  away,  meeting,  instead 
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of  ns,  their  own  oomrades,  who  bad  been  taken  by  panic  and  were  in 
full  flight.  Oar  main  body  did  not  pnrene  them,  because  just  at  this 
moment  came  several  lamts  to  offer  to  oonolnde  an  armistice.  After 
having  settled  the  general  conditions,  I  ordered  one  of  the  lamas 
immediately  to  g&Uop  full  speed  after  the  runaways,  and  to  order 
them  never  to  appear  more  with  their  arms  in  the  way  of  our  expe- 
dition. This  promise  was  strictly  kept,  and  so  we  passed  without 
any  difficulty,  although  the  robbers  had  intended  to  lay  for  us  a  third 
ambush. 

After  that,  our  expedition  continued  Its  journey  without  any  other 
difficulty.     Moving  slowly  north-westwards,  towards  Lake   Bnasian, 


we  Boon  met  a  few  natives,  Ja-chn-ka-va,  who  knew  the  upper  oouree 
of  the  Yellow  river,  and  a  few  days  later  we  met  an  old  Tangut  who 
knew  Lake  BasBian,  and  who  uodertook  for  a  good  remuneration  to  be 
our  guide.  Guided  by  this  old  man  and  his  three  younger  comrades, 
we  crossed  the  most  interesting  localities  of  the  basin  of  the  Yellow 
and  the  Blue  rivers ;  and  on  May  30  (June  12,  N.8.),  from  the  top  of 
a  pass,  we  made  out  the  blue  shining  surface  of  Lake  Bnssian.  Nearly 
a  year  before  we  had  left  it  from  its  western  extremity.  Now  we  had 
under  oar  feet  its  south-eastern  shore.  In  one  or  two  hours'  time  we 
had  reached  it,  and  had  our  bivouac  close  by  its  waters.  An  excellent 
road  runs  along  the  eastern  coast  of  the  Oriu-nor,  and  after  a  two  days' 
march  we  reached  our  old  encampment  at  the  issue  of  the  Hoang-ho 
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from  the  lake.      Here  I  conduded  the  Burvey  which  I  had  made 
throughout  our  jonxnej  in  Tibet. 

The  remainder  of  our  journey  to  Tsaidam  I  shall  not  describe, 
because  we  went  along  a  well-known  road.  Our  comrade,  IvanofF, 
who  had  been  left  in  charge  of  the  meteorological  station,  met  us  in 
the  valley  of  the  Alyk-norin-gol.  I  had  sent  him  notice  by  one  of 
the  Tsaidam  Mongols,  asking  him  to  meet  us  on  our  journey,  and  to 
bring  the  letters  which  might  have  been  received  from  Eussia.  We 
were  delighted  to  find  that  everything  in  Tsaidam  was  in  excellent 
condition.  The  very  same  day  as  we  came  thither  we  met  also  a 
Chinese  interpreter,  who  had  been  sent  by  the  (Governor  of  Sinin  to 
meet  the  expedition,  and  to  bring  it  a  bulky  mail  from  Bussia. 

After  having  stayed  during  the  hot  season  in  Eastern  Tsaidam  in 
the  mountains,  we  resumed  our  return  journey  on  August  1  (14),  and 
four  months  later  reached  the  frontiers  of  our  fatherland.  Even  this  stay 
in  Tsaidam  was  not  lost,  because  we  made  frequent  excarsions  in  the 
mountains  and  completed  our  collections ;  but  during  one  of  these  excur- 
sions we  nearly  lost  one  of  our  young  men,  Madaeff,  at  whom  Tangut 
robbers  had  fired  from  an  ambush.  While  I  remained  at  the  meteorolo- 
gical station,  making  astronomical  observations,  and  bringing  everything 
in  order  for  the  future  journey,  Ladyghin  made  an  excursion  for  the  ex- 
ploration of  the  lakes  Taso-nor  and  Euzlyk-nor  in  Northern  Tsaidam. 

I  will  complete  this  short  report  on  the  work  of  the  expedition 
by  the  following  letter  which  I  had  sent  from  the  extremity  of  the 
BMtem  Altai  to  the  Russian  Geographical  Society : — 

**  As  you  know  already  from  my  previous  report,  the  expedition  left 
Tsaidam  at  the  beginning  of  August.  The  weather  continued,  however, 
to  be  hot,  and,  owing  to  heat,  as  also  the  horse-flies  and  the  mosquitoes, 
we  lost  fifteen  of  our  best  camels,  out  of  our  herd  of  fifty  head,  so  that 
we  had  to  buy  camels  on  the  way  from  the  natives.  I  made,  with 
Ladyghin  and  two  Cossacks,  a  side  excursion  to  Sinin,  while  the  main 
body  of  the  caravan,  under  A.  N.  Eazuakoff,  went  along  the  straight 
route  to  the  Cheibsen  monastery.  I  considered  it  my  duty  to 
personally  thank  the  Tsin-tsai-yu  for  all  he  had  done  to  facilitate  our 
sojourn  in  the  Eam  region.  From  our  conversations  with  him,  we 
learned  that  there  was  great  anxiety  in  Bassia  about  our  expeditioD. 
*  I  have  received  three  telegrams  from  Pekin  about  you,'  he  said,  *  each 
one  even  more  anxious  than  the  former ;  but  I  knew  myself  nothing 
about  you.*  •  •  •  The  good  functionary  took  great  interest  in  the  Eam 
r^on  and  its  inhabitants,  and  advised  me  not  to  go  so  far  another 
time,  and  to  avoid  regions  peopled  with  robbers.  As  to  the  Governor 
(Dao-tai)  of  Sinin,  who  had  spent  a  long  time  in  the  Hi  region,  and 
knew  there  the  late  V.  M.  Uspensky,  he,  on  the  contrary,  took  great 
interest  in  knowing  how  much  of  the  region  remained  unmapped, 
whether  we  had  made  good  collections,  and  so  on. 
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"  From  CheibBen  we  travelled  along  the  same  old  ronte,  of  whioU  I 
DOW  made  a  surrey.  Continual  rains  whioli  we  experienced  in  the 
proTinoe  of  Haa-an  did  not  permit  as  to  make  many  exonrdions  in  tbe 
mountains,  whioh  are  so  rich  in  vegetable  and  animal  life.  Our  thonghts 
were  also  chiefly  directed  towards  preserviog  tbe  treasures  wbioh  we 
bad  accnmnlatod  in  Tibet,  and  we  were  quite  bappy  to  find  tiiat  evety^ 
thing  we  bad  left  with  tbe  lamas  at  tbe  Gborten-tan  monastery  was  in 
perfect  order,  and  that  tbe  lamas  welcomed  us  back  so  cordially. 


"Wo  did  not  stay  long  at  Gborten-lan,  as  we  were  in  a  hurry  to 
cross  tbe  Gobi  before  the  beginning  of  tbe  great  oolds  (tb©  frosta 
already  reached  —  20°  C.)-  After  baring  crossed  tbe  Chagryn  steppe,  we 
come  to  one  of  the  most  miserable  Chinese  towns,  Euang-go-ohen,  whiob 
had  never  been  visited  before  by  Europeans,  but  the  authorities  of  which 
had  already  been  warned  of  our  arrival  by  the  amiable  Tsiii'tai  of 
Hiaia.  These  authorities,  u  well  as  the  Van  of  AUsban,  helped  na 
in  oroising  the  Gobi.  In  short,  on  this  return  journey,  as  well  as  on  our 
out  journey,  we  met  with  no  difficulties.    We  even  chose  this  time  a 
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new  direction,  and  thus  made  a  fourth  traverse  of  the  Gobi,  between 
the  eastern  route  whioh  Prjevalsky  had  followed  so  many  times  and 
the  route  I  had  followed  two  years  ago  in  the  western  portion  of  the 
desert.  Here  also,  in  proportion  as  we  moved  north,  we  saw  that  the 
country  lost  its  character  of  a  plain,  and  was  intersected  with  ranges 
of  hills  and  hillocks.  We  also  considerably  increased  our  geological 
collections,  as,  being  on  our  way  home,  we  could  better  follow  the 
instructions  which  had  been  given  to  us  by  V.  A.  Obrucheff. 

'*  Soon  after  we  had  left  the  residence  of  the  Alashan  prince,  we  were 
overtaken  by  a  Tarancha  from  Jarkent,  who  had  been  sent  by  the 
Eussian  consul  at  ITrumchi  in  search  of  our  expedition ;  and  it  was 
only  then  that  I  understood  the  anxious  telegrams  of  which  I  had  been 
told  at  Sinin.  We  also  learnt  that  here,  too,  in  Mongolia,  a  Mongol 
and  a  Eussian  were  vainly  trying  to  get  news  from  the  expedition. 
We,  too,  were  extremely  anxious  to  get  some  news  from  home." 

On  Novei^ber  22,  1901  (December  5),  we  were  at  last  at  Kiakbta, 
and  in  January  following  I  was  at  St.  Petersburg. 

In  conclusion,  I  will  permit  myself  to  enumerate  the  main  results 
of  the  expedition.  We  have  thoroughly  explored  the  Chinese  or 
Mongolian  Altai,  the  Central  Gobi,  and  that  portion  of  Inner  Tibet 
which  is  known  as  *'  Eam."  The  Altai  has  been  explored  all  along  its 
northern  and  southern  foot,  and  has  been  crossed  several  times.  The 
desert  of  the  Gobi  was  crossed  along  four  different  routes  in  the  winter 
— provisions  of  ice  or  snow  being  taken  during  these  crossings.  In 
Eastern  Tsaidam,  at  the  northern  foot  of  Tibet,  a  depdt  of  the  collections 
and  the  provisions  was  organized,  and  the  camels  were  left,  the  journey 
in  Tibet  being  only  possible  with  oxen.  At  this  depdt  a  meteorological 
station  was  organized,  as  had  been  recommended  by  the  late  General 
Tillo.  Four  men,  under  Sergeant  Ivanoff,  were  left  at  the  station, 
and  the  conduct  of  the  meteorological  observations  was  left  to 
Muravio£E^  who  had  received  the  necessary  preliminary  training.  The 
Tsaidam  meteorological  station  has  thus  worked  for  fifteen  months 
without  interruption,  the  records  of  the  instruments  being  taken  thrice 
a  day,  and  once  every  three  months  every  hour  for  twenty-four  hours 
in  succession.  This  was  the  first  time  that  such  work  was  done 
in  Central  Asia,  and  the  observations  of  the  Tsaidam  station  will 
give  a  solid  basis  for  calculating  our  altitudes  in  Tibet.  It  was  also 
the  first  time  that  a  canvas  boat  was  used  for  the  exploration  of  lakes 
in  Central  Asia — ^their  depths  and  their  flora  and  fauna. 

We  also  used  during  this  expedition,  more  frequently  than  before, 
the  system  of  sending  out  separate  excursions,  which  were  made  by  my 
comrades  Ejtznakoff  and  Ladyghin,  while  I  journeyed  with  the  main 
body  of  the  caravan.  0  wing  to  this  system,  we  were  enabled  considerably 
to  increase  the  domain  of  our  exploration,  as  also  the  value  of  our 
collections. 
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We  brought  baok  with  tus — (1)  about  8000  miles  of  snrrey ;  (2)  the 
positions  of  forty  localities  determined  astronomically ;  (3)  geographioal, 
historical,  and  ethnographical,  as  also  commercial  information  about 
the  regions  visited ;  (4)  more  than  400  photographs ;  (5)  meteorological 
observations  which  were  made  regularly  every  day;  (6)  and  rich 
natural  history  collections — that  is,  about  1200  geological  specimens ; 
nearly  1400  species  of  plants  (over  30,000  specimens) ;  and  the  follow- 
ing zoological  specimens :  300  skins  of  mammals,  10  skeletons,  1500  birds* 
500  Rshes  and  reptiles,  and  30,000  insects.  All  these  collections  have 
already  reached  St.  Petersburg  in  good  order,  have  been  arranged,  and 
are  already  in  the  hands  of  specialists  and  different  scientific  bodies. 


TRAVEL  AND  TRADE  ROUTES  IN  NORTH-EASTERN  RHODESIA 
AND  ADJACENT  PARTS  OF  EAST  CENTRAL  AFRICA. 

OuB  knowledge  of  the  geography  of  North-Eastern  Bhodesia  has  re- 
ceived considerable  additions  within  the  past  few  years  from  the 
journeys  of  members  of  the  administration,  who,  in  the  course  of  their 
ofiScial  duties,  have  had  occasion  to  travel  by  new  routes  through  some 
of  the  less-known  parts  of  the  territory.  Through  the  courtesy  of  Mr. 
Bobert  Codrington  we  are  enabled  to  give  accounts  of  two  such  journeys 
through  the  region  lying  between  the  Loangwa  and  the  Eafue,  while 
Mr.  Codrington  himself  sends  us  the  account  of  a  recent  voyage  on 
Lake  Tanganyika,  with  instructive  remarks  on  the  present  state  and 
prospects  of  European  enterprise  on  the  lake  and  in  neighbouring 
regions.  Much  activity  has  also  been  displayed  by  the  French 
missionaries  known  as  the  '^F^res  Blancs  d' Alger,"  who  within  the 
past  three  years  have  established  themselves  in  the  Awemba  country, 
and  have  in  some  cases  made  good  use  of  the  opportunitieB  afforded 
them  of  adding  to  our  knowledge  of  the  country.  Some  of  the  results 
of  their  journeys  have  kindly  been  placed  at  our  disposal,  and  of  these 
we  hope  shortly  to  give  a  summary.  In  the  present  number  we  con- 
fine ourselves  to  the  work  of  British  officials. 

L   A  VOYAGE  ON  LAKE  TANGANYIKA. 

By  ROBERT  OODRINGTON. 

In  June,  1901,  Mr.  Codrington  embarked  at  Kituto  on  the  German  Qovemment 
steamer  Hedwig  von  Wiwmann  (Journal^  vol.  xvii.  p.  430),  which,  like  her  sister- 
ship  on  Lake  Nyasa,  earns  money  by  carriage  of  freight  and  passengers,  besides 
being  available  for  Government  purposes.  She  carries  a  ^-centimetre  quick-firing 
Krupp  gun,  and  has  a  speed  of  8  to  10  knots  and  a  cargo  capacity  of  thirty  to 
forty  tons.  The  first  point  touched  at  was  the  German  military  port  of  Bismarck- 
burg— the  headquarters  of  the  "bezirk"  of  Ukonongo.  There  are  eighteen 
European  residents  and  a  native  garrison  of  ten  Sudanese  and  a  hundred  locally 
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enlisted  troops,  while  some  fine  buildings  are  in  course  of  erecUon.  The  harbour, 
however,  is  not  good,  but  a  little  further  up  the  coast  is  the  large  land-locked, 
harbour  which  has  been  named  Wissmannhaven.  Eala,  the  southernmost  of  the 
mission  stations  of  the  Pdrcs  Blancs  d' Alger  on  Tanganyika,  is  next  reached* 
Both  here  and  at  Brando,  situated  in  an  exceptionally  fine  bay  reached  by  four 
hours*  steaming  from  Eala,  good  and  substantial  buildings  have  been  erected. 
The  church  at  Brando  is  large  and  contains  beautiful  wood-carving.  At  Utinta, 
reached  on  June  5,  there  is  a  good  harbour,  and  as  the  telegraph-line  passes  10 
miles  inland,  a  dep6t  for  the  reception  of  material  has  been  formed  in  the  bay. 
There  is  also  a  station  of  the  Pdres  Blancs.  The  most  important  mission  station 
on  the  east  coast  of  Tanganyika  is  at  Earema,  which  is  the  reeidenceof  the  bishop. 
It  has  no  harbour,  however,  and  is  often  inaccessible,  especially  during  a  south 
wind. 

IJjiji  was  reached  on  June  7,  after  nineteen  hours*  steaming  from  Karema. 
The  native  town,  with  its  ten  thousand  inhabitants,  covers  an  enormous  area,  well 
shaded  by  mango  trees,  bananas,  and  palms;  but  most  of  the  houses  are  mere 
hovels,  and  the  whole  place  reeks  with  dirt  and  disease.  The  principal  Arab,  Sefi 
bin  Basbid,  who  has  been  appointed  Wall  by  the  Government,  lives  in  a  good 
double-storied  house,  and  entertained  his  visitors  with  champagne  and  coffee. 
There  are  about  sixty  Arabs  and  thirty  Banyans  (British  subjects),  while  the 
Europeans  number  eight,  including  two  Greeks  who  have  a  large  store.  The  fort 
is  well  placed  and  substantially  built,  but  the  garrison  is  very  small,  the  troops  of 
the  "bezirk"  being  distributed  over  a  large  ares.  There  is  no  harbour  at  IJjiji, 
and  steamers  usually  anchor  in  Eajoma  bay,  some  7  miles  north ,  whither  the 
Government  station  will  probably  be  transferred  shortly.  The  survey  of  the 
Transcontinental  Telegraph  is  already  completed  to  Ujijt,  which  will  be  connected 
with  the  main  line  by  a  branch  of  13  miles,  and  is  being  extended  to  Eajoma. 
Every  assistance  has  been  given  by  the  German  officials  on  Tanganyika,  and  it  is 
confidently  expected  that  the  line  will  be  open  to  Ujiji  during  1902. 

From  Ujiji  the  voyage  was  continued  to  Usambura,  6  miles  from  the  mouth  of 
the  Rusizi,  a  German  station  with  a  white  population  of  seven,  communicating  in 
two  days  with  the  important  post  on  Lake  Eivu.  It  seems  a  foregone  conclusion 
that  the  labours  of  the  conunission  now  at  work  will  result  in  the  selection  of  the 
Rusizi  liver  as  the  boundary  between  Germany  and  Congo  State  territory  in  this 
region.  At  the  time  of  Mr.  Godrington*s  visit  an  expedition  was  despatched 
against  the  Congo  rebels,  who  were  causing  trouble  in  German  territory.  They 
are  well  armed  and  bold,  and  neither  the  Belgians  nor  Germans  have  a  sufficient 
force  to  deal  decisively  with  them,  though  the  Germans  have  recently  disarmed 
over  a  thousand  of  them,  whom  they  have  supplied  with  seed-corn  and  settled 
down  in  the  Ujiji  district.  On  the  German  coast  of  Tanganyika  troubles  with 
the  natives  seem  rather  due  to  their  failure  to  pay  taxes  than  to  actual  hostility 
towards'  Europeans,  and  the  telegraph  surveyors  have  never  been  hindered  or 
molested  by  them. 

On  June  12  the  lake  was  crossed  to  the  Congo  Free  State  station  of  Uvira, 
where  there  is  a  garrison  of  three  officers  and  three  hundred  native  soldiers.  A 
further  passage  of  twenty*three  hours  brought  the  steamer  to  Mtoa  (Towa),  or 
Albertvilie,  the  principal  Congo  State  station  on  the  lake.  Mpala  was  reached 
hence  by  nine  hours'  steaming,  and  St.  Louis,  the  poit  for  Baudoinville,  by  another 
two.  Mpala  and  Baudoinville  are  stations  of  the  Pdres  Blancs,  the  latter  being  the 
residence  of  the  bishop,  who  is  Vicaire  Apostolique  du  Haut  Congo.  Twenty-six 
missionaries,  including  eight  sisters,  are  distributed  between  the  two  stations,  and 
the  churches  are  very  large  and  magnificent.    Mvua  and  Moliro,  the  latter  just 
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within  the  Congo  State  boundary,  are  miserable  places ;  but  Sumbu,  the  British 
port  on  Cameron  bay,  is  a  well-built  station,  second  to  none  on  the  lake.  Through 
it  passes  most  of  tJie  trade  for  Lake  Mwern,  around  which  lake  there  are  now 
Hying  some  forty- five  Europeans.  A  small  township  has  been  laid  out  at  Sumbu,  and 
another  is  springing  up  at  Easakalawe,  considered  to  be  the  best  port  at  the  south 
end  of  the  lake.  It  has  been  adopted  by  both  the  Tanganyika  Concessions 
Company  and  the  African  IntemaUonal  Flotilla  and  Transport  Company,  and  is 
pleasantly  situated,  sheltered  by  forest  trees  from  the  heat  and  glare  of  the  beach. 
The  anchorage  is  satis&ctory,  and  in  case  of  a  strong  wind  from  the  north,  perfect 
shelter  is  available  opposite  at  Niamkolo. 

The  vessels  now  plying  on  Tanganyika  are — the  '*  Tanganyika  Concessions  " 
steamer  Cecil  Bhodes  (twin  screw),  with  a  carrying  capacity  of  from  thirty  to  forty 
tons;  the  German  Hedvng  von  Wissmannt  with  about  an  equal  capacity;  the  African 
Lakes  Corporation's  steamer  Oood  Netus,  with  a  carrying  capacity  of  twenty  tons ; 
the  Katanga  Company's  steamer,  with  a  carrying  capacity  of  from  thirty  to  forty 
tons ;  and  the  Congo  Free  State  schooner,  carrying  about  one  hundred  tons.  Some 
five  or  six  dhows,  the  property  of  Arab  and  Greek  traders,  compete  in  a  small  way 
with  the  European-built  vessels.  The  lake,  though  said  to  be  more  stormy  than 
Kyasa,  is  considered  a  safe  waterway  by  the  skippers  of  the  vessels,  no  dangerous 
rocks  being  reported.  The  level  of  the  lake  in  June,  1901,  was  4  or  5  feet  higher 
than  in  the  corresponding  month  of  1900,  the  Lukuga  outlet  having  again 
silted  up. 

The  (German  firms  at  Bogamoyo  and  Dar-es-Salaam  have  withdrawn  their 
European  agents  from  Tanganyika,  owing  to  losses  through  giving  credit  to 
Arabs  and  natives ;  and  what  small  trade  there  is  on  the  (German  coast  is  in  the 
hands  of  the  Greeks,  Arabs,  and  Banyans.  The  Banyans  buy  their  goods  in  India, 
and  transport  them  cheaply  by  means  of  dhows  to  the  African  coast,  so  that  they 
are  able  to  compete  with  the  Greeks  and  Arabs,  who  buy  in  a  dearer  market  at 
Bagamoyo.  Minerals  have  not  yet  been  proved  to  exist  in  the  German  territory, 
and  rubber  has  been  worked  out  in  the  neighbourhood  of  the  lake,  though  abundant 
and  untouched  in  large  areas  inland.  Coffee  and  wheat,  palm  oil,  and  salt  are  at 
present  produced  for  local  consumption  only,  but  the  salt  may  become  more  largely 
marketable.  The  enormous  labour-supply  should  render  the  development  of  the 
Gterman  sphere  somewhat  easier  than  that  of  the  British  sphere  adjoining,  but  the 
unreasonably  high  rate  of  pay  fixed  by  the  German  Government  is  unfortunately 
calculated  to  strangle  any  young  industry.  At  Bismarckburg  the  rate  is  8  rupees 
a  month — more  than  double  the  rate  in  the  British  sphere. 

There  is  no  trade,  properly  so  called,  on  the  Congo  coast  of  Tanganyika,  but  all 
rubber  and  ivory  is  regarded  as  the  property  of  the  State,  and  has  to  be  surrendered 
by  the  natives  In  fixed  quantities  annually.  The  natives  are,  however,  continually 
in  rebellion,  and  the  country  is  unsafe  except  in  the  immediate  vicinity  of  the 
military  garrisons,  and  within  the  sphere  of  influence  of  the  missionaries. 

Of  the  three  trading  firms  established  on  the  British  coast,  the  African  Lakes 
Corporation  alone  transacts  any  considerable  business,  its  well-organized  and 
equipped  transport  route  from  Chinde  to  Tanganyika  placing  it  in  a  favourable 
position  to  secure  nearly  the  whole  trade  of  the  Tanganyika  and  Mweru  regions. 
On  the  shiM'eB  of  the  latter  several  small  European  posts  are  springing  up.  The 
Katanga  Company  (*'  Comity  special  de  Katanga  *')  has  several  stations  on  the  Congo 
side,  and  at  the  four  posts  of  Mpweto,  Lukonsolwa,  and  the  two  opposite  Kilwa 
island,  there  is  a  total  of  about  twenty-eight  Europeans.  At  Luanga  Mission 
station  there  are  about  seven,  and  some  eight  or  ten  are  distributed  along  the 
navigable  portion  of  the  Luapula.    Fort  Rosebery  or  Johnston  Falls  is  the  head- 
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qnarters  of  the  Native  Gommissioner  of  the  Luapula  Divigion.  Oq  the  Britiflh  ade 
of  Mweru  are  Kalnngwizi,  the  residence  of  the  district  magistrate,  and  Chienji,  the 
station  of  the  African  Lakes  Corporation,  where  the  African  Transcontinental  and 
Flotilla  Company  is  also  established.  The  Europeans  on  this  coast  number  nine 
or  ten. 

The  greater  part  of  the  rubber  reported  from  Korth-Eastem  Rhodesia  in  recent 
years  has  been  obtained  from  the  Congo  side  of  Lake  Mweru,  and  it  is  to  preyent 
this  that  the  Katanga  Company  has  established  its  posts  on  the  lake^shore,  and 
built  a  steam-launch  to  patrol  the  lake  and  the  Luapula.  The  African  Lakes 
Corporation  have  also  a  small  steam-launch,  and  there  are  three  or  four  steel 
sailing-boats  on  the  lake. 

Much  has  been  done  by  the  Germans  to  open  up  overland  routes  to  Tangan- 
yika, by  which  supplies  are  now  transported  to  Ujiji  and  Bismarckburg  to  the 
entire  neglect  of  the  Shire-Nyasa  route.  From  Eilimatinde  and  Tabora,  on  the 
trunk  road  from  Dar-cs-Salaam  to  the  Victoria  Nyanza,  roads  branch  out  to 
Bismarckburg  and  Ujiji  respectively,  while  from  Kilwa  a  road  runs  through  Songea 
to  Withaven  on  Nyasa  and  connects  by  steamer  with  the  road  under  construc- 
tion from  Mwaya  to  the  British  road  between  Nyasa  and  Tanganyika.  Supplies 
for  German  Nyasaland  at  present  go  by  the  Shire  route,  but  the  German  Gov^n- 
ment  is  determined  to  develop  the  overland  route  from  Kilwa.  With  the  comple- 
tion of  the  Uganda  railway  to  Victoria  Nyanza  another  and  perhaps  the  best  route 
to  Tanganyika  will  be  available,  there  being  less  than  200  miles  overland  transport 
between  the  two  lakes.  The  German  officers  on  Tanganyika  are  confident  that  a 
railway  from  the  coast  to  Tabora  will  be  built  within  the  next  five  years. 

Supplies  for  the  Congo  State  territory  are  transported  both  by  the  Congo  and 
by  the  Shire  route.  A  caravan  from  Tanganyika  to  Boma  takes  from  two  and  a 
half  to  three  months,  and  communication  is  often  interrupted. 

The  British  route  to  Tanganyika  has  many  natural  advantages,  the  chief  being, 
of  course,  the  Zambezi,  Shire,  and  Nyasa  waterways,  all  of  which  are  provided  with 
ample  shipping.  The  only  impediments  in  this  route  are  comprised  in  the  im- 
satisfactory  overland  connection  between  Nyasa  and  Tanganyika.  The  proposed 
railway  between  the  lower  and  upper  Shire  hangs  fire  so  long,  that  it  appears  quite 
possible  that  the  idea  will  not  be  realized  for  many  years  to  come.  Meanwhile 
yarious  improvements  are  being  made  on  the  road,  which  should  shortly  be  ayail- 
able  for  continuous  waggon- traffic.  Native  labour  is  during  some  months  of  the 
year  very  plentiful,  and  the  transport  of  goods  to  the  north  end  of  Lake  Nyasa 
presents  very  little  difficulty.  The  so-called  Stephenson  road,  often  shown  on 
maps  as  stretching  from  Nyasa  to  Tanganyika,  has  never  actually  existed,  the 
route  being  simply  roughly  cleared  for  some  60  miles  from  Lake  Nyasa.  The  British 
South  Africa  Company  have,  however,  constructed  a  broad  and  well-made  waggon 
road  from  the  border  of  the  British  Central  Africa  Protectorate  to  the  shore  of 
Tanganyika,  and  across  this  road  waggons  are  continually  plying.  From  Nyaia 
to  the  border  of  the  Chartered  Company^s  territory  it  is  quite  impossible  to  make  use 
of  vehicles.  The  road  runs  up  the  escarpment  of  the  Nyasa-Tanganyika  plateau, 
ascending  nearly  3000  feet  in  30  miles,  and  would  cost,  probably,  from  £5000  to 
£7000  to  put  in  a  proper  condition  for  waggon- traffic.  The  construction  of  this 
road  is,  without  doubt,  worthy  of  attention,  if  the  Zambezi-Nyasa  route  to 
Tanganyika  is  to  be  maintained. 

The  following  table  shows  cost  and  duration  of  transport  to  Tanganyika  by 
yarious  routes.  Although  the  British  route  appears  at  present  to  be  the  best^  such 
vrill  not  necessarily  be  the  case  in  future,  unless  as  much  energy  is  exerted  to 
improve  it  as  is  being  pat  forth  by  the  Germans  on  the  overland  route  through 
German  East  Africa, 
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II.  JOUBNEY  PBOM  DOMIBA  BAY,  LAKE  NYASA,  TO  FIFE, 

ON  THE  TANGANYIKA  PLATEAU. 

By  OHABLES  McSINNON. 

The  Yoytge  from  Fort  Johnston  to  Domira  bay  was  made  on  January  22, 1901, 
by  the  African  Tranfloontinental  Telegraph  Company's  8.s.  Adventure^  formerly  a 
gonboai,  and  one  of  the  fastest  and  best  sea-boats  on  Nyasa.  There  is  a  telegraph 
station  at  the  bay,  and  a  subsidiary  line  branches  off  hence  to  Fort  Jameson.  The 
road  to  the  fort  runs  west,  ascending  to  the  Angoniland  plateau  on  the  second  day 
and  passing  the  Dutch  mission  station  of  Mvera  with  its  coffee  and  vegetable 
gardens,  and  15  miles  further  on  the  British  post  at  Dowa.  The  elevation  of  the 
plateau,  which,  though  it  looks  poor,  supports  a  large  population,  is  about  5000  feet. 
Beyond  the  Bua  river  a  low  ridge  dividing  the  British  Central  Africa  Protectorate 
from  the  Chartered  Company's  territory  was  crossed,  Fort  Jameson,  the  seat  of 
government  of  North-Eastem  Bhodesia,  being  reached  on  the  following  day.  Here 
there  are  a  number  of  good  buildings  erected  both  by  the  administration  and  by 
trading  companies.  The  township  is  laid  out  in  wide  streets,  and  some  thousands 
of  shade  trees  have  been  planted,  with  good  waggon-roads  to  the  east,  west,  and 
south.  Hence  the  journey  was  continued,  with  a  fresh  lot  of  carriers,  in  a  north- 
westeily  direction,  through  a  sparsely  populated  country,  the  large  village  of 
Kwambiri,head  of  the  Wabisa  of  these  parts,  being  reached  on  the  fifth  day.  The 
next  day  the  croising  of  the  Bukusi,  in  high  flood  at  the  time,  caused  some  delay, 
it  being  neoeesary  to  wait  until  the  water  subsided.  The  Loangwa  was  crossed  in 
canoes  on  February  13. 
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Both  banks  of  the  Loanji^wa  for  several  miles  are  heayily  timbered  with  mopanl 
forest,  which  seems  peculiar  to  this  valley,  as  it  does  not  exist  farther  west  on  any 
of  the  large  rivers  in  British  territory.  The  country  abounds  with  game.  Nawadia, 
reached  on  February  14,  is  a  post  of  one  of  the  native  commissioners  for  North- 
Eastem  Rhodesia.  The  house,  a  roaseive  stone  building,  is  on  a  kopje  overlooking 
the  Nyamadzi  river,  and  is  situated  on  one  of  the  old  slave  routes  to  the  interior. 
Two  days  later,  Mpiga,  another  native  commissioner's  post,  situated  in  the  Awemba 
country  65  miles  north-west  of  Nawadia,  was  reached,  the  Mchinga  range  having 
been  climbed  meanwhile.  The  range  at  this  point  is  about  12  miles  in  width,  very 
well  wooded  and  watered,  all  the  rivers  flowing  to  the  Loangwa.  From  Mpiga  a 
visit  was  paid  to  Lujembe,  the  most  southern  of  the  Awembe  chiefs,  who,  as  was 
formerly  the  general  practice,  keeps  a  band  composed  of  blind  minstrels,  A  mission 
station  of  the  Pdres  Blaocs  d* Alger,  one  of  four  built  since  1899  in  the  Awemba 
country,  was  passed  en  route,  Lujembe's  is  a  great  centre  of  the  salt  trade,  as 
there  are  extensive  pans  close  by,  to  which  people  come  from  long  distances,  paying 
a  small  tax  to  the  chief  for  permission  to  work  them.  The  surrounding  country  is 
called  Chinama,  which  in  the  Awemba  language  simply  means  ''  game,"  to  which 
the  salt  is  doubtless  an  attraction. 

At  Mpiga*s  the  Angoni  carriers — who  had  proved  a  superior  lot  of  men — were 
sent  back,  and  other  carriers  engaged  without  difficulty.  A  march  of  45  miles 
north  and  north-east  led  to  the  Earungu  river,  where  is  an  Administration  rest- 
house  and  a  large  native  village.  Two  more  days  brought  the  party  to  the 
Ghambezi,  which,  where  crossed,  is  narrow  with  high  banks,  and  is  deep  and 
sluggish.  Below,  rapids  occur,  obstructing  an  otherwise  important  waterway. 
The  river  was  crossed  in  canoes,  and  the  march  continued  in  a  north-easterly  direc- 
tion along  the  banks  of  the  Rukuru — one  of  the  largest  tributaries — to  Easama, 
the  principal  Administration  post  in  the  Awemba  country.  It  stands  on  a  high 
ridge  overlooking  the  Ghambezi  valley,  and  round  it  quite  an  important  litUe 
township  is  springing  up,  several  stores  being  in  course  of  erection.  Not  far  off  is 
the  Likabula  station  of  the  Pdres  Blancs  d*Alger,  who,  during  the  two  years  since 
Europeans  were  admitted  into  the  country,  have  shown  great  energy  and  enterprise, 
having  already  built  double-storied  brick  dwelling-houses  and  a  large  church, 
using  for  the  roofs  of  the  buildings  a  kind  of  slate  (schist)  found  in  the  vicinity. 
From  Easama  the  route  led  across  some  flooded  country  to  the  village  of 
Eitiamkula— nineteenth  king  of  the  Awemba — who  gave  a  hearty  welcome  to 
the  traveller. 

The  present  Eitiamkula's  full  name  is  Mkuta  Ghikuta  Mwaswe.  He  distinctly 
remembers  Livingstone,  who  visited  Ghitapangwa,  the  Eitiamkula  of  that  day, 
and  the  seventeenth  king,  going  on  from  his  village  to  Mwamba^s.  Ghitapangwa's 
village  was  situated  close  to  the  site  of  the  first  Administration  post  of  Easama. 
Some  six  years  ago  the  predecessor  of  the  present  chief,  Sampa  Eitiamkula  the 
eighteenth,  died,  whereupon  Mwamba,  his  most  powerful  vassal,  tried  to  make 
himself  king,  ejecting  by  force  the  high  priest,  by  whom  his  pretensions  were 
opposed.  The  latter  was,  however,  supported  by  Mr.  Toung,  the  native  com- 
miEsioner,  by  whose  help  he  regained  possession  of  the  '*  god,"  or  idol,  without 
which  no  claim  to  the  priesthood  could  be  valid,  and  shortly  afterwards  the  present 
Eitiamkula  was  made  king.  Muruli,  where  the  high  priest  lives,  is  the  burial-gr^ound 
of  all  Awemba  belonging  to  the  ruling  family,  the  place  of  sepulture  being  apparently 
a  shallow  pit  encircled  by  a  fence  of  palm  trees  in  a  clump  of  virgin  forest. 
When  Mwamba  died,  the  Administration  refused  to  allow  the  usual  human 
sacrifices  to  take  place,  while,  by  the  custom  of  the  tribe,  his  successor  could 
exercise  no  authority  until  the  funeral  rites  had  been  performed.   Matteni  remained 
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at  a  deadlock  for  two  years,  aftor  which  time  the  people  at  length  yielded,  and 
quietly  buried  the  remains.  The  **  god  ** — apparently  an  idol  of  some  sort — is 
kept  at  Mnili  in  the  inner  of  two  houses,  one  within  the  other,  the  outer  of  which 
is  crammed  with  antelope-horns.  There  is  another  hut  at  a  little  distance,  in 
which  food  is  placed  daily  by  the  "  god*s  wife,'*  who  is  the  widow  of  a  former 
king,  and  who  is  the  only  person  besides  the  high  priest  allowed  to  enter  either 
of  the  huts.  In  fact,  none  of  the  Awemba  will  enter  the  s'ockade  of  Moruli  unless 
bidden  by  the  priest 

A  day's  march  from  Kitiamkula's,  the  Chambezi,  now  in  high  flood,  was 
crossed  by  means  of  one  small  canoe,  and  after  passing  Kayambi,  another  mission 
station  of  the  Pdres  Blancs,  the  caravan  crossed  the  Chozi,  a  fair-sized  riyer  once 
supposed  to  be  one  with  the  Chambezi.*  Two  days  lat  r  Fife  was  reached,  a 
journey  of  over  600  miles  haying  been  completed  in  fifty  days,  at  the  worst  time 
of  the  year,  without  any  detriment  to  health,  in  spite  of  the  constant  wettings 
experienced. 

III.  JOURNEY  TO  THE  KAFUE  AND  ZUMBO  DISTRICTS.t 

By  P.  H.  SELBY. 

The  journey  was  commenced  from  Fort  Jameson  on  May  11,  1901,  the  ronte 
leading  via  Sassare  (where  a  recently  discovered  gold-reef  is  being  worked  with 
success)  to  Hargreaves,  a  station  of  the  North  Charterland  Exploration  Company 
on  the  Loangwa.  Beyond  this  river  the  track  rises  2000  feet  in  the  first  21  miles, 
crossing  the  Kwessi  or  Ngoza  range  before  descending  into  the  flat  well-watered 
valley  of  the  Lukashashi  and  its  tributaries.  A  comparatively  sharp  ascent  of 
1500  feet  next  leads  to  the  south-eastern  edge  of  the  Mchinga  plateau,  over  which  the 
route  passes  through  40  mile^  of  fertile  bush  country  to  the  Mkushi  river  station, 
situated  on  a  healthy  site  3738  feet  above  sea-level.  The  Mkushi  is  a  clear  swifc- 
flowing  perennial  stream  some  20  yards  in  width.  The  district  is  sparsely 
populated  by  Walala,  a  nomadic  tribe  who  have  been  accustomed  to  shift  their 
wretched  huts  every  year,  but  who  will  probably  settle  down  more  permanently 
now  that  they  are  secured  from  raids  by  the  estabiishmoDt  of  a  Gk>yemment 
station.  A  narrow  road  is  being  hoed  from  Mkushi  to  connect  with  the  Fort 
Jameson-Hargreaves  road,  and  a  track  has  been  made  to  Serenji. 

The  path  from  Mkushi  to  Kapopo  station — 140  miles  further  west — crosses, 
halfway,  the  watershed  between  the  streams  flowing  south  and  south-east  to  the 
Lunfrtowa,  and  those  flowing  north  and  north-west  to  the  Kafue  or  Kavu,  the 
district  inhabited  by  the  Walamba  tribe  being  then  entered.  The  tributaries  of 
the  Kavu  flow  slowly  in  beds  cut  through  deep  rich  black  soil,  their  banks  being 
fringed  with  larger  and  thicker  timber  than  is  found  further  east,  the  aspect  of  the 
country  becoming  distinctly  more  tropical  as  one  goes  west  The  Landolphia  vine 
is  here  abundant,  as  well  as  the  cotton  plant,  much  cultivated  before  the  advent  of 
European  and  Indian  calicoes.  Near  the  Kapopo  station,  which  has  been  built 
close  to  the  Linyama  stream,  the  natives  are  of  many  different  tribes,  the  Wabwera 
being  apparently  most  amenable  to  civilizing  influences,  though  all  resent  the 
stoppage  of  the  former  lucrative  trade  in  slaves  and  ivory  with  the  Mambunda 
from  the  west.  It  is  fortunate  that  the  comparative  sparseness  of  the  population 
has  saved  from  destruction  the  grand  clumps  of  virgin  bush  with  their  wealth  of 

*  The  Chambezi  and  Chozi  are  shown  in  their  correct  relations  in  the  map 
accompanying  Mr.  Wallace's  paper  in  the  Journal  for  June,  I8!)9. 
t  Map,  p.  668. 
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rubber  vines,  which  elsewhere  have  been  sacrificed  to  the  primitive  methods  of 
cultivation.    Limestone  of  great  richness  underlies  the  whole  surrounding  country. 

The  journey  was  continued  on  June  14  for  Cbepepo.  After  the  first  20  miles 
the  aspect  of  the  country  gradually  changes,  the  dark  rich  soil,  high  grass,  and 
timber  giving  place  to  ground  of  far  less  fertility  and  scrub  bush.  Thirty-five 
miles  in  a  south-south-westerly  direction  led  to  the  Lukanga  river,  here  fully  a  mile 
wide,  but  blocked  with  papyrus  and  aquatic  plants,  the  ford  being  extremely 
treacherous  and  difficalt,  with  depths  in  places  of  from  4  to  12  feet.  On  the  sooth 
side  the  country  is  desolate  in  the  extreme,  being  absolutely  flat  and  swampy,  with 
only  a  few  sparse  clumps  of  low  scrub.  The  chief  Chepepo,  acknowledged  as  chief 
by  a  considerable  portion  of  the  Walenji,  is  an  intelligent  man.  As  a  south-west 
course  would  have  led  across  the  great  Luojofwa  swamp,  guides  were  obtained  for 
the  Eavu  river,  the  Lukanga  being  again  crossed  some  12  miles  west  of  the  ford  above 
mentioned.  It  was  here  some  70  yards  wide  and  very  deep,  but  with  no  perceptive 
current.  The  northern  bank  is  bounded  by  swamps  for  a  distance  of  6  miles, 
beyond  which  soft  white  sandy  soil  with  thin  bush  appears.  After  a  march  of  20 
miles  south-west  through  country  of  this  description,  the  hnge  swamps  of  the 
Kavu  were  reached,  and  camp  was  pitched  on  the  east  bank  on  Jane  20.  The 
Kavu  was  here  some  200  yards  wide,  deep,  with  a  slow  current,  the  swamps  extend- 
ing along  both  banks.  The  Lukanga  was  again  struck  near  its  jnnction  with  the 
Kavu,  and  crossed  in  canoes.  The  dreary  flats  now  gave  place  to  slightly  undulat- 
ing ridges  of  bush,  on  the  crest  of  one  of  which  Kasonkamola,  the  paramount  chief 
or  the  Walenji,  is  settled.  Traders  do  not  give  him  a  good  reputation,  but,  though 
at  first  suspicious  and  reserved,  he  soon  thawed,  and  allowed  his  people  to  bring  in 
food.  Fourteen  miles  further  on,  the  village  of  Sitanda,*  a  pleasant-faced,  light- 
coloured  native,  who  shares  with  Easonkamola  the  control  of  a  large  portion  of  the 
Walenji  tribe,  was  reached,  the  intervening  country  being  extremely  fertile  and 
well  peopled.  One  of  Sitanda^s  sons  and  some  other  relatives  accepted  with 
alacrity  an  invitation  to  visit  Fort  Jameson. 

From  Sitanda's  the  return  journey  via  the  junction  of  the  Loangwa  and  Zambezi 
was  commenced,  a  divergence  from  the  direct  route  being  made  for  the  purpose  of 
visiting  Longo*s  village  on  the  southern  border  of  the  great  Lunjofwa  swamp. 
Thence  an  easterly  course  was  followed  to  Shuiyungi's,  after  which  a  march  of  30 
miles  through  broken,  fertile,  well- watered  country  led  to  the  edge  of  the  Mchiuga 
plateau,  a  descent  being  made  by  a  steep  and  tortuous  path  into  the  Miungoshi 
valley,  thickly  peopled  with  Aluano.  In  3  miles  a  drop  of  2400  feet  was  registered 
by  aneroid.  The  Aluano  are  short,  but  powerfully  built,  somewhat  repulsive  in 
appearance,  and  dwell  in  poorly  built  and  extremely  dirty  villages.  They  raise 
immense  crops  of  "Mapira"  along  the  beds  of  watercourses.  The  valley  was 
traversed  for  three  days  in  a  south-easterly  direction,  the  path  winding  among  stony 
and  rugged  hills.  Afterwards  it  ascended  the  Pembeni  range  to  a  height  of  3400 
feer,  and  for  35  miles  followed  the  highest  ridges  of  this  chain  through  an  imin- 
habited  and  poorly  watered  tract.  A  descent  was  then  made  into  the  valley  of  the 
Pochera,  a  large  affluent  of  the  Rufunsa,  by  the  valley  of  which  last  the  junction 
of  the  Loangwa  with  the  Zambezi  was  reached  on  July  11.  The  point  of  British 
territory  at  the  junction  known  as  Feira,  was  once  the  site  of  a  Portuguese  settle- 
ment, and  the  sandstone  from  its  ruins  is  being  used  in  the  construction  of  the 
present  Administration  station.  This  is  being  built  on  a  small  hill  rising  vertically 
200  feet  from  the  Zambezi,  the  land  below  being  well  suited  for  the  laying  out  of  a 
small  township.    The  country  around  is  moderately  well  peopled  with  Chikunda. 


81tanda*s  village  was  Mr.  Selous's  termiuus  in  1878. 
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The  Zambezi  is  here  about  550  yards  wide,  running  fast  and  deep.  The 
Loan^wa  widens  at  the  junction  to  about  1000  yards,  the  permanent  channel 
skirtiog  the  stony  point  on  the  British  side.  For  abput  half  a  mile  up  it  is  fairly 
deep,  but  beyond  that  distance  the  water  reached  at  the  time  only  to  the  knees. 
Near  the  junction  the  banks  of  both  rivers  are  well  suited  for  the  discharge  of 
cargo  from  steamers  and  barges.  The  small  Portuguese  town  of  Zumbo  lies  under 
a  high  peak  of  the  Madzanswa  range,  about  2}  miles  due  east  of  Feira. 

Starting  again  on  July  18,  the  expedition  proceeded  for  50  miles  up  the  west 
bank  of  the  Loingwa  to  Almoso's  village,  at  which  point  the  river  divides  into 
three  channels,  to  unite  again  10  miles  lower.  Water  existed  in  July  in  the 
easternmost  of  these  only,  and  even  this  was  s)  narrow,  tortuous,  and  broken  by 
rocky  rapids  as  to  probably  place  the  limit  of  navigation  by  steamer,  even  in  the  wet 
season,  below  the  union  of  the  three  channels.  Waggon  transport  from  Feira  to 
this  point  would  be  easy  during  the  dry  season,  but  at  Almoso's  the  road  enters 
hilly  ground,  and  a  considerable  expenditure  would  be  necessary  before  it  could  be 
used  for  wheeled  traffic.  The  Loangwa  ^as  now  crossed,  and  the  valley  of  the 
Mezi — at  present  taken  by  the  Portuguese  as  their  northern  boundary — ascended  to 
the  Senga  plateau,  on  which  are  numerous  settlements  of  former  slaves  of  the 
Angoni.  Fort  Jameson  was  reached  on  July  30,  thirteen  days  after  Feira  had  been 
lefr.    The  accompanying  map  is  based  on  observations  by  prismatic  compass. 


PROF.  GREGORY'S  EXPEDITION  TO  LAKE  EYRE. 

The  chief  scientific  results  of  his  recent  expedition  to  the  Lake  Eyre 
basin  were  sketched  by  Prof.  Gregory  in  an  article  contributed  to  the 
Melbourne  Age  for  February  22  last,  of  which  the  following  is  a  con- 
densed summary.  Prof.  Gregory  began  by  pointing  out  the  great  im- 
portance of  the  part  played  by  Lake  Eyre  in  the  physical  history  of 
Australia,  which  is  such  that  the  lake  may  fairly  be  termed  the  geo- 
graphical centre  of  the  oontinent.  Not  only  was  it  once  the  great 
distributing  centre,  but  it  is  involved  in  each  of  the  four  main  geo- 
logical features  of  Central  Australia,  viz.  the  great  arttsian  basin  of 
Queensland;  the  ancient  plateau  of  Western  Australia;  the  great 
valley  of  South  Australia ;  aud  the  lake  plain  which  extends  eastward 
to  the  Darling.  Nor  is  it  of  less  importance  as  regards  the  zoology, 
botany,  and  anthropology  of  the  surrounding  region. 

Lake  Eyre  is,  however,  now  but  the  dead  heart  of  Australia.  It 
absorbs  the  drainage  of  500,000  square  miles  of  country,  passing  on  none 
of  its  water  to  areas  which  might  make  more  use  of  it.  Animals  and 
plants  are  continuously  migrating  into  its  basin  from  the  surrounding 
highlands,  but  are  unable  to  make  good  the  internal  waste.  The  desert 
itself  produces  nothing  new,  and  its  plants  and  animals  are  few  and 
stunted,  barrenness  and  inertia  being  the  leading  characteristics  of  a 
region  once  fertile  and  creative.  The  reasons  for  this  change  are  to  be 
sought  in  the  geological  history  of  the  Lake  Eyre  basin,  of  which  Prof. 
Gregory  gives  an  outline  from  the  time  when  the  coalfields  were  being 
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A  V^t  tl^  ftui««  tin^e  the  Ld^  Ejre  oi'QDtjy  be^ui  to  n&k,  and  tliis 
fo<nrMb«bt  hufUA  untiL  as  at  present,  the  lake  margin  was  39  feet  below 
fMb^ir-l^Y^l,  'fba  draiiuige  ftviteut  was  thus  disturbed,  and  the  sti«ama 
wbi/;h  bad  l>eCr>re  probablj  flowed  aonth-eastwaid,  to  the  DaTiing  or  to 
an  an/j  ^f  the  tea  cccupjing  the  {'reeent  Mnrraj  vallej,  were  now 
dfv^t^]  to  this  central  basin,  where  they  aocamnlated  as  a  Tsst  inland 
n^f^.  'J'be  rainfall  was  considerable,  and  the  surrounding  steppes  were 
j/rolisbly  well  grassed  and  fertile,  large  trees — now  reprecented  by  their 
fietrified  trunks — growing  on  the  plains.  The  water  of  tbe  Iske  was 
prol^ably  fresb,  and  its  extent  three  times  as  great  as  at  present.  On 
its  slion^  live^l  an  assemblage  of  giant  kangaroos  and  wombats,  as  well 
as  wallabies,  Ixindicoots,  and  marsopial  rats,  while  in  the  lake  and 
its  eutrances  were  crocodiles,  the  primitive  Queensland  mudfish 
((Jefatf)du»)f  and  bnge  bony  fish,  all  of  which  have  long  since  dis- 
a|i|><)arcd  from  those  waters.  Unfortunately,  however,  a  period  of 
diminished  rainfall  set  in,  and  the  lake  decreased  in  size  and  lost  its 
on  Hot,  partly  through  the  warping  of  the  surface  and  accumulation  of 
d/fhriM.  It  continued  to  lose  water  by  evaporation,  became  salt,  and  tbe 
fisli  and  crocodiles  were  killed.  With  the  progressive  decrease  of  rain- 
fall the  vegetation  withered,  the  succulent  herbage  giving  place  to  dry 
Npiny  (ilants.  The  giant  marsupials  died  of  hunger,  and  the  whole 
region  waH  blsHted  into  donerf. 

One  of  the  main  points  on  which  Prof.  Gregory  hoped  to  throw 
further  light  wsh  the  age  of  this  desiccation  of  the  Lake  Eyre  basin,  and 
ho  wan  fortunate  enough  to  obtain  one  important  piece  of  fresh  evidence, 
in  the  discovery  of  specimens  of  the  dingo  in  association  with  the 
oxtiiiot  niarNUpials.  No  trace  of  man  or  his  implements  was,  however, 
found  with  their  bonoH,  and  Prof.  Gregory  considers  this  a  strong 
indication  that  the  animals  were  not  contemporary  with  man,  although 
Momo  authorities  have  hold  that  the  dingo  was  introduced  into  Australia 
by  human  agency.     He  therefore  thinks  that  the  great  climatic  changes 


RSC£NT  EXPLORATION  IN   ALASKA.  609 

above  sketched  oconrred  after  the  introduction  of  the  dingo,  but  before 
the  advent  of  man  to  this  region.  The  evidence  of  the  native  traditions 
seems  also  to  support  this  view.  The  '*  Kladimakara  "  legends  clearly 
relate  to  two  different  animals — one  the  diprotodon,  which  answers  to 
the  description  of  an  animal  with  a  horn  in  the  middle  of  its  forehead ; 
the  other  the  crocodile,  as  it  is  described  as  reptile-like,  living  in  water- 
holes,  and  devouring  people  who  ventured  into  the  pools.  The  legends 
also  show  variations  in  other  respects,  some  speaking  of  the  Kadimakara 
as  descending  from  the  sky  by  gum-trees,  while  in  others  it  is  the 
ancestors  of  the  present  tribes,  who  are  supposed  to  carry  on  com- 
munication with  the  sky  by  means  of  a  tall  pole.  These  variations 
render  it  probable,  in  Prof.  Gregor^^'s  opinion,  that  the  aborigines  did 
not  reach  Lake  Ejre  till  the  giant  marsupials  were  extinct.  As  is  the 
way  with  primitive  people,  they  localized  their  old  stories  in  their  new 
homes,  adapting  them  to  suit  local  conditions,  and  to  explain  the  great 
bones  found  on  the  dry  beds  of  Cooper's  creek  and  the  Diamantina. 


RECENT  EXPLORATION  IN  ALASKA.* 

DuBiNO  the  past  few  years  the  United  States  Government  has  continued  the 
exploration  of  its  northern  territory  with  great  activity.  Both  the  War  Depart- 
ment and  the  Geological  Survey  have  been  at  work,  the  chief  object  of  the  former 
being  to  construct  a  road  to  the  upper  Yukon,  which  should  lie  entirely  within  the 
territory  of  the  Republic.  Parties  have  therefore  examined  the  Copper  river  basin 
and  the  adjoining  country,  while  the  Geological  Survey  parties  have  traversed  the 
greater  part  of  Southern  Alaska  and  obtained  a  general  knowledge  of  its  structure. 
The  western  extension  of  the  St.  Ellas  range  is  divided  by  the  two  main  streams 
of  the  Copper  river  into  three  branches.  The  valley  of  the  Chittena  separates  the 
short  Mount  Wrangell  group  from  the  coast  range,  which  passes  round  Priooe 
William  soimd  into  the  Kenai  peninsula  and  Eodiak  inland,  while  from  the  source 
region  of  the  White  and  Tanana  rivers  the  Alaskan  range  runs  westwards  beyond 
the  Gantwell  river  and  then  bends  southwards,  forming  the  watershed  between  the 
Sushitna  and  Kuskokwim,  and  continuing  into  the  Alaskan  peninsula  and  the 
Aleutian  islands.  The  Kenai  mountains  rise  to  heights  of  6G00  to  8000  feet,  and 
are  intersected  by  broad  high  valleys.  The  Chugatch  range,  which  extends  from 
Tumagain  arm  and  Portage  bay  to  the  Copper  river,  is  still  loftier  and  more  rugged. 
It  probably  attains  its  maximum  height  in  a  group  of  peaks  north  of  Port  Wells, 
and  from  this  point  slopes  eastwards  and  westwards.  Between  the  Matanuska  and 
Sushitna  rivers  lie  the  Talkeetna  mountains,  not  much  lower  than  the  Alaskan 
range  in  the  west,  but  probably  only  6000  to  7000  feet  in  height  towards  the 
Matanuska  river.  Between  these  ranges  an  interior  basin,  1500  to  3000  feet  above 
sea-level,  extends  eastwards  to  Mount  Wrangell,  drained  in  the  west  by  the  Sushitna 
tributaries,  and  in  the  east  by  the  Copper  river. 


*  *  Compilation  of  Explorations  in  Abska/  1900  ;  '  Reports  of  Exploratioos  in  the 
Territory  of  Alaska,  1898, 1899,'  Alaska,  1899;  'Copper  Biver  Exploring  Expedition/ 
1900 ;  U.S.  Geological  Survey,  Twentieth  Annual  Report,  Purt  vii. ;  *  Alaska  *  (Harriinao 
Alaskan  Expedition),  2  vols.,  1901 ;  National  Geographic  Magazine,  November,  1901. 
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Tht  wjnherzkmo^  extremit j  of  the  gremt  Sl  Eliu  groap,  nflv  tiie  Sool&i  ptfis, 
wu  uzaM  oj  Mr.  OftCAr  B^hD.  in  1899,  Mount  Aberarombifl^  White  river 
dMceiiC*  £r<>m  the  BoMeli  gUder  on  its  nortlienk  flank,  nnd  ii  ncoompnnied  by  a 
bigb  range  on  the  aoath.  North  of  the  aouroes  of  the  White  riTer  are  the 
Nauotin  mountainj,  the  highect  peak  of  which  (orer  10,000  feet)  baa  leoeiTed 
froTx  Mr.  A.  H.  Brooks  the  n&tne  of  M^ant  Allen,  and  are  saooeeded  to  the  north- 
west br  the  Mentaata  range,  between  the  Copper  and  TananA  riTerv.  Immediatdj 
aouib  of  the  Xanana  the  Alaakan  range  breaka  np  into  iaolated  groap?,  one  of 
which  culminatffl  in  Mouat  Kimbdl,  10,000  feet  high,  east  of  the  Delta  rivefy  while 
Mooct  Esjea,  to  the  weet  of  this  river,  rises  to  14,000  feet.  West  of  the  Sushitna 
river  the  range  attains  its  nuiximam  elevation  in  Moant  McEiiUey  [lat.  63^  N., 
long.  li*jP  W.),  the  Bolshaya  (big)  of  the  Russiins,  which,  standing  20.464  feet 
above  s?a-level,  is  the  colminating  point  not  only  of  Alaska,  bat  also  of  the  North 
American  continent.  The  Tordrillo  m3antAins,  west  of  the  lower  Soshitna  and 
the  Cbigmit,  west  of  Cx>k  inlet,  are  also  very  bold  and  rugged*  containing  aammits 
11, COO  to  15,0 X)  feet  higb.  In  the  latter  are  the  two  well-known  volcanoes 
Redoubt  and  lliamna,  11,00>  and  12,000  feet  reap3ctively,  the  latter  still  steaming. 
Of  the  Mount  Wrangell  group,  Mount  Wraogell  itself  is  the  most  prominent  feature, 
to  jeering  above  its  neighbours  with  a  height  of  over  17,000  feet.  To  the  north 
and  north-west  are  Mounts  Sanford  and  Drum,  and  Mount  Blackburn  to  the  south- 
east. Mr.  Rohn  has  not  been  able  to  identify  Mount  Tillman,  named  by  Lieut. 
Allen,  who  obtained  occasional  glimpses  of  the  group  from  the  Copper  river  in 
1885.  From  Mount  Blackburn  a  range  surmounted  by  a  prominent  peak.  Mount 
Itegal,  runs  in  an  easterly  direction  towards  Mount  Abercrombie,  and  from  Mounts 
Wrangell  and  Sanford  a  range  attaining  to  heights  of  5000  to  6000  feet  runs  north- 
eastwards to  the  Mentasta  range. 

The  White  river,  which  owes  its  name  to.the  pumiceous  volcanic  ash  with 
which  it  is  loaded,  was  discovered  in  1850  by  Mr.  Robert  Campbell,  of  the  Hudson 
Hay  Company,  and  was  ascended  in  1891  by  Dr.  Willard  Hayes  and  Lieut. 
Schwatka.  It  flows  for  200  miles  with  a  rapid  current,  cutting  in  its  lower  course 
through  the  Yukon  plateau.  Broad  flat  valleys  connect  its  basin  with  that  of  the 
Tanana,  and  a  portage  over  flat  swampy  country  brought  Mr.  Brooks,  in  ISOB,  from 
the  Snag,  an  afHueut  of  the  White,  to  Mirror  creek,  by  which  he  reached  the 
Tanana.  Both  the  Tanana  and  its  great  weiteru  headwater,  the  Nabesna,  break 
through  the  line  of  the  Nutzotin  and  Mentasta  ranges,  the  latter  draining  the 
triangle  formed  by  Mounts  Wracgell,  Blackburn,  and  Regal.  In  the  upper 
course  t  f  the  Tanana  and  the  section  below  the  trail  to  Forty-mile  river,  where 
there  are  numerous  rapids,  the  current  is  swift,  but  in  its  middle  course  the  river 
winds  along  with  a  slow  current,  in  some  places  consisting  of  a  chain  of  lakes.  Go 
the  northern  side  the  country  is  an  upland  studded  with  relict  hills  of  the  Yukon 
plateau,  such  as  the  Ketchum&tcck  bills.  The  southern  tributaries,  the  Delta  and 
Cantwell,  flow  through  the  Alatkan  range  from  the  edge  of  the  Copper  river  basin. 
In  the  lower  Tanana  all  the  tributaries  make  a  downstream  bend  before  entering 
the  main  stream,  indicating  a  reversal  of  the  drainage,  and  probably  at  one  time 
the  Tanana  above  the  Volkmar  and  Goodpaster  flowed  to  the  White,  which  then 
discharged  its  waters  into  the  sea  by  the  AUek  valley. 

The  Ktua  or  Copper  river,  300  miles  long,  has  its  source  in  the  angle  between 
the  Alaskan  range  aud  the  mountains  running  uorth-east  from  Mount  Sanford,  a 
flat  area  studded  with  innumerable  lakes  and  bogs.  Bending  round  the  Mount 
Wrangell  group,  it  has  cut  its  bed  to  a  depth  of  500  to  800  feet  through  a  recent 
bed  of  sills  aud  gravel  probably  1000  feet  thick.  This  plateau,  near  the  middle  of 
the  basin,  has  au  altitude  of  1500  feet,  and  it  riECS  westwards  to  1700  feet  at  the 
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foot  of  Elotena  lake,  where  it  joins  the  vast  tandra  plateau  which  forms  the  water- 
shed towards  the  Sushitna.  Below  the  mouth  of  the  Chittena  the  Ck>pper  river 
enters  Wood's  cation  and  commences  its  course  through  the  Cbugatch  mountains. 
It  has  a  current  averaging  8  miles  an  hour,  and  most  of  its  tributaries  are  too  rapid 
for  navigation.  On  the  right  bank  it  is  joined  by  the  Elutena,  which  rises  in  a 
glacier  connected  with  the  great  Valdes  glacier  and  flows  through  Lake  Elutena  or 
Abercrombie,  an  elongated  depression  in  the  river- valley  30  miles  long,  probally 
occupied  by  a  glacier  in  former  times.  The  largest  tributary  of  the  Copper  is  the 
Chittena,  the  Chitty-na  or  Copper  river  of  the  Indians,  of  which  the  northern 
branch,  the  Nezona,  rises  in  a  large  glacier  on  the  eastern  flank  of  Mount  Regal, 
which  also  gives  rise  to  the  Tanana.  The  ascent  of  the  Copper  valley  from  the 
delta  being  exceedingly  difficult  both  by  land  and  water,  Captain  Abercrombie,  to 
whom  the  task  of  construcling  a  military  road  has  been  entrusted ,  chose  Port 
Valdes,  further  west,  as  his  point  of  departure.  The  inner  bay,  10  miles  long  by 
4  wide,  is  open  all  the  year  round.  At  its  eastern  end  the  Lowe  river  enters, 
descending  from  Marshall  pass,  1700  feet  above  sea-level,  on  a  watershed  whence 
the  Taznuna  flows  to  the  Cjpper.  A  road  is  being  made  up  the  Lowe  river  and 
over  the  Thompson  pass,  2840  feet,  to  the  valley  of  the  Tonsina,  a  tributary  which 
joins  the  Copper  between  the  Chittena  and  Elutena,  and  will  be  continued  up  the 
Copper  river  basin.  The  Tanana  n-ay  be  reached  by  the  Slana  river,  the  Mentasta 
lake  and  pass  (2300  feet),  and  the  Ti  k  river,  and  thence  the  journey  may  be  con* 
tinued  to  Forty-mile  river  and  Eagle  City. 

Cook  inlet  receives  the  Matanuska  and  Sushitna  rivers.  The  former,  more  than 
100  miles  long,  rises  on  the  north  side  of  the  coa^t  range  near  the  head  of  the 
Tazlina,  which  flows  through  Lake  Pleveznie  to  the  Copper.  The  Matanuska  affords 
easy  access  to  the  interior,  the  watershed  at  the  he  ad  of  Delta  river  being  only 
3000  feet  above  rea- level.  It  flows  at  a  rate  of  about  10  miles  an  hour,  and  has 
cut  down  its  bed  400  to  500  feet  below  an  old  valley  floor.  The  Sushitna  rises  in 
the  angle  between  the  Talkeetna  and  Alaskan  ranges,  and  one  of  its  headstreams 
probably  drains  Lake  Louise  at  the  edge  of  the  Copper  river  basin.  Its  great 
tributary,  the  Chulitna,  runs  a  little  west  of  south  at  no  great  distance  from  the 
main  river,  receiving  many  aflluen's  from  Mount  McEiLley  and  the  neighbouring 
peaks,  and  enters  the  Sushitna  about  80  miles  above  its  mouth.  From  its  sources, 
two  passes,  3700  and  4200  feet  high  resf  ectively,  lead  into  the  Tanana  basin,  in  all 
probability  to  the  Cantwell  river.  The  Sushitna  flows  through  a  pictureeque  gorge 
which,  like  that  of  the  Matanuska,  has  been  cut  in  the  bottom  of  an  earlier,  though 
comparatively  recent,  valley.  Twenty  miles  from  the  delta  of  the  Sushitna  the 
Tentna  enters,  coming,  it  is  said,  from  Mount  McEinley.  Along  this  river  and 
its  right-hand  tributary,  the  Skwentna,  Mr.  Spurr  travelled  in  1898  to  the  Euskck- 
wim  through  the  Tordrillo  mountains,  making  a  portage  over  a  pass  4400  feet  high. 
The  Euskokwim,  running  northwards,  skirts  the  Tordrillo  mountains,  and  tben 
breaks  successively  through  two  parallel  ridges,  the  Teocalli  and  Terra  Cotts, 
emerging  on  to  a  broad  gravel  plateau  which  slopes  towards  the  west.  For  100 
miles  it  flows  swiftly  down  the  plateau,  acd  then  enters  a  flat  country,  through 
which  it  meanders  down  to  the  trading-post,  Yinasale,  about  390  miles  above  Bethel. 
Mr.  Spiur  also  ascended  the  Kanetok  river  and  crossed  to  the  Togiak  lake,  unknown 
before,  returning  to  the  coast  by  the  Togiak  river. 

The  foundation  of  the  country  is  composed  of  gneissic  recks  in  the  east,  while 
in  the  west  granite  is  the  base-rock.  Above  these  lie  schists  and  Silurian  beds, 
except  in  the  south-west,  where  the  oldest  formation  observed  by  Mr.  Spurr  was 
the  Tachatma  (tributary  of  the  Euskokwim)  series,  corresponding  generally  to  the 
Takbandil  series  of  the  Yukon,  in  which  Carboniferous  and  Devonian  fossils  have 
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been  fonod.  CreUceoui  rocki  L^Te  been  oYmerwtd  in  Uio  Gof^Mr  river  district,  oo 
the  lfaiuniuk%  And  in  South- Western  Alaska.  The  au«v«w  moantsins  seem  to 
hsre  been  elersted  bj  foldiogs  in  post-Cretsoeons  times,  for  the  Creiaoeoas  beds  sre 
folded  with  the  underlying  strata,  and  the  morements  probably  eontinued  dovn  to 
the  close  of  the  Miocene  period.  In  South-Westem  Alaska  the  main  axis  of  Ibldiiig 
runt  from  north-eatt  to  south-west.  Secondary  folds  are  eTerywlme  present,  and 
Mr.  Brooks  found  that  ths  main  directi'>n  on  the  White  riTer,  nortli-west  to  soath- 
eist,  became  the  secocdarj  on  the  Xanana.  Whether  all  the  ranges  were  elevated 
St  the  came  time  is  as  yet  uoccrtain.  Possibly  the  Chngatch  moantains  are  of 
later  date  tbaa  the  Alaskan  range.  In  the  Pliocene  age,  after  a  drainage  system 
had  been  dereloped,  a  subsidence  took  place,  the  sea  filling  the  area  between  the 
Ala-kan  and  Chugatch  raogey,  and  then,  partly  by  glacial  action,  the  graTels  wen 
laid  down,  which,  along  the  Matanuska,  now  rise  to  a  level  of  2700  feet.  In  recent 
times  the  land  has  risen,  in  some  places  to  as  mnch  as  3000  feet  aboTe  its  lowest 
position,  the  stages  of  elevation  being  marked  by  terraces.  When  a  new  system 
of  drainage  was  deyebped,  the  Copper  river  basin  probably  discharged  its  water 
into  Cook  iolet,  until  a  stream,  cutting  bock  its  coarse  through  the  Chngatch 
mountains,  tapped  the  lake  iu  which  the  fine  silts  of  the  Copper  riyer  basin  were 
dejKMited.  Intrusire  rocks  are  of  frequent  occurrence,  and  auriferous  quarts  or 
placer  gold  is  found  in  most  of  the  valleys.  Volcanic  action  has  manifested  itself 
Id  pre-Cretaceous  times  and  down  to  the  present  day.  Mount  Wrangell  often  send 
up  va()our,  and  in  1899  discharged  a  stream  of  lava.  Copper  is  worked,  and  iron, 
cinnabar,  arnenlc,  antimony,  and  manganese  have  been  reported. 

Bjulders  of  unmistakably  glacial  origin  among  the  silts  of  the  Copper  river  basin 
indicate  a  more  extensive  glaciation  in  Pleistocene  times  than  at  present.  There 
docs  not,  however,  a()pear  to  have  been  a  universal  glaciation  of  the  whole  sorfsoe, 
and,  indeed,  iu  South- Western  Alaska  the  glaciers  were,  in  Mr.  Spurr's  opinion,  not 
much  more  numerous  or  larger  than  at  the  present  day. 

Tbu  Uarriman  expedition,  under  Prof.  Brewer,  made  an  important  exploration 
of  the  southern  cuast  in  1899.  lis  chief  geographical  discovery  was  that  an  inlet 
abjut  20  miles  from  the  mouth  of  Port  Well;*,  apparently  closed  by  a  glacier,  opened 
into  a  biautiful  fjord  15  miles  long,  to  which  the  name  Uarriman  was  given.  Of 
the  woik  of  parties  sent  out  in  1901  by  the  U.S.  Geological  Survey,  no  full  account 
has  yet  been  published.  Mr.  Peters  crossed  from  Bergman,  a  trading-pOdt  on  the 
Koyukuk  river,  to  the  Colville  river  and  the  Arctic  ocean,  crotsing  the  watershed 
100  miles  from  Bergman.  Killing  tundra  extends  thence  to  the  coast.  Another 
party,  under  Mr.  Meudenhall,  reached  Bergman  by  the  Dall  and  Old  Man  rivers, 
and  made  its  way  westwards  to  Kotzebue  sound.  Mr.  Gtrdine  completed  the 
mapping  of  S'wurd  peninsula,  and  Mr.  Brooks  visited  Prince  of  Wales  inland  and 
the  mainland  to  the  north-east.  There  arc  still  tracts  between  the  upper  Kuakok- 
wiui  and  tbe  Yukon,  and  on  the  arctic  slope  between  the  Canadian  boundary  and 
thtt  Colvillu  river,  and  between  Howard's  route  in  1886  and  the  western  coast,  which 
have  not  yet  been  explored,  and  the  geology  of  Southern  Alaska  is  by  no  means 
thoroughly  worked  out. 


THE  FJORDS  AND  BAYS  OF  ICELAND. 

Dn.  TuoRODDSKN,  the  indefatigable  explorer  of  his  native  island,  has  contributed  to 
the  Qeoyrofisk  Tidskrift^  Bd.  16,  Uette  3  and  4,  a  paper  on  the  contours  and  origin 
of  the  bji>8  and  fjords.  The  coast-line  of  Iceland,  over  3700  miles  in  length,  is 
deeply  indented,  except  on  the  southern  side,  where  it  is   generally  low  and 
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conBists  of  sandy  and  graTellj  flats,  the  debris  carried  down  by  the  innumerable 
glacier  streams.  The  complete  absence  of  fjords  is,  however,  only  apparent,  for 
were  the  sea-level  raised  300  to  600  feet  they  would  be  fairly  frequent.  The  inlets 
on  the  Icelandic  coast  are  of  two  kinds — large  bays  of  yarious  forms  and  Qords  proper, 
which  are  generally  rather  narrow,  and  sometimes  the  two  are  combined.  The  two 
largest  bays  are  Faxebugt  on  the  south  and  Bredebugt  on  the  north  of  SosBfelsneF. 
Faxebugt,  40  miles  long  by  65  broad,  becomes  gradually  deeper  towards  its  mouth, 
where  it  sinks  to  50  to  60  fathoms.  At  its  head  lies  a  stretch  of  low  land,  390 
square  miles  in  area,  called  Myrar,  which  has  an  elevation  of  only  60  to  100  feet, 
and  is  enclosed  by  heights  of  650  to  1600  feet  The  valleys  that  run  into  it  have 
been  carved  out  by  erosion,  while  the  Faxebugt  and  low  land  are  an  area  of 
subaidence  separated  by  faults  from  the  main  mass  of  the  island.  Probably  the 
subsidence  took  place  in  Tertiary  times,  but  small  movements  have  continued  since 
even  up  to  the  present  time,  earth-tremors  being  very  frequent  in  this  neighbourhood. 
At  the  end  of  the  Tertiary  period  the  valleys  and  fjords  (Hvalfjdrdr  and  Borgarfjordr, 
etc.)  opening  into  the  depression  were  eroded  till  they  assumed  much  the  same 
form  and  depth  as  at  present.  Just  before  the  Glacial  period,  or  possibly  during 
the  first  glaciation,  conglomerates  were  accumulated  here  and  there  in  the  valleys 
and  on  the  low  land ;  somewhat  later,  doleritic  lavas  streamed  down  the  erosion 
channels,  glaciers  descended  along  every  valley,  ground  down  the  lava,  and  carried 
away  part  of  the  conglomerate;  then  the  sea  rose  over  the  flat  land  up  to  the 
valley  mouths,  and  rivers  from  the  glaciers  deposited  on  the  bottom  a  layer  of 
day  containing  Yoldia  and  other  arctic  shells.  At  the  end  of  the  Glacial  period 
the  sea  retired  to  the  present  coast-line. 

Snasfelsnes  is  a  karat  produced  by  the  subsidence  of  the  Faxebugt  and 
Bredebugt.  The  latter  also  originated  in  Tertiary  times.  Another  bay  caused  by 
dislocation  also  existed  in  the  Glacial  period  in  the  southern  lowland,  but  its 
bottom  is  now  above  water.  The  Qords  of  the  north-western  peninsula  are  shown 
by  Dr.  Thoroddsen's  description  to  be  typical  fjords  cut  through  flat  or  slightly 
sloping  layers  of  basalt.  Some  of  the  smaller  ones  are  deeper  towards  the  head , 
and  most  of  the  others  are  rather  deeper  in  the  middle  than  at  the  mouth.  The 
▼alleys  are  short  and  end  in  steep  heads.  StrisB  are  frequent,  but  moraines  are 
not  extensive ;  perhaps  they  have  been  swept  away  into  the  sea.  Hdnafl6i  is^ 
doobiless,  a  subsidence  basin,  though  its  geology  is  not  sufiBciently  known,  and 
therefore  ics  origin  canout  be  proved.  Between  it  and  Skagafjordr  lies  the 
peninsula  Skagi,  a  singular  geological  structure,  quite  different  from  the  other 
promontories  of  the  north  coast  west  of  Skj&lfandi,  and  later  than  these.  Volcanic 
eruptions  have  taken  place  here  at  a  later  period,  and  therefore  it  is  not  improbable 
that  subsidences  have  occurred  on  both  sides.  As  far  as  Skjalfandi,  the  northern 
land  consists  of  slightly  tilled  or  horizontal  beds  of  basalt,  but  here  the  structure 
suddenly  changes,  later  volcanic  rock«  appearing  in  a  broad  belt  which  extends 
eastwards  to  Langenes.  On  the  west  they  are  bounded  by  the  longest  and  most 
important  line  of  fracture  in  Iceland,  which  runs  along  the  west  coast  of  SkjiUandi 
and  the  Birdar  valley  into  the  interior,  where  it  can  bo  traced  for  60  miles  south- 
wards. The  Skjdlfandi  and  the  succeeding  Axar  and  Thistil  fjords  are  similar  in 
contour  and  depth,  have  all  been  produced  by  subsidence,  and  have  no  resemblance 
to  true  fjords.  All  the  fjords  of  the  east  coast  north  of  Seydisfj5rdr  have  only  a 
small  depth  and  a  continuous  slope  outwards.  Seydisfordr,  begirt  by  mountains 
3300  leet  high^  is  somewhat  deeper,  and  has  in  the  middle  a  basin  40  to  47  fathoms 
deep,  while  it  is  shallower  at  the  mouth.  Beyond  Beru  fjord  to  Reykjanes  there 
are  no  fjords,  but  only  very  shallow  lagoons. 

The  inlets  on  the  Icelandic  coast  are  either  bays  produced  by  sabsidence  or 
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fjords  carved  out  by  erosion.  The  latter  occur  either  as  raini6catioii8  of  the  large 
bays  or  in  independent  groups  opening  out  directly  to  the  sea.  The  bays  are 
generally  broad,  with  depths  small  in  comparison  to  Uie  area,  and  bottoms  slopog 
contiouously  outwards,  whereas  the  Qords  which  run  into  them  are  often  of  great 
depth,  and  contain  hollows  going  down  to  a  lower  level  than  that  of  the  main  bay. 
Many  of  the  large  bays  are  certainly  the  result  of  faulting  and  subsidence,  while 
the  origin  of  others  is  not  determined  because  their  geology  is  imperfectly  known, 
but  they  are  probably  due  to  the  same  cause.  The  Qords  are  similar  to  those  of 
other  countries,  but  they  are  neither  so  deep  nor  do  they  branch  out  into  so  many 
arms.  There  are  also  no  deep  sounds  connecting  different  fjords.  The  only  two 
large  groups  of  fjords  opening  out  to  the  sea  are  in  the  north-western  peninsula 
(eight  main  Qords  with  eighteen  branches),  and  on  the  east  coaat,  between 
Hjerad8fl6i  and  L6n  (ten  main  fjords  with  three  small  branches). 

Iceland  stands  on  a  submarine  plateau,  in  general  marked  out  by  the  lOO-fathom 
line.  The  plateau  has  a  breadth  of  60  miles  and  more,  and  is  steepest  off  the 
southern  coast,  where  the  depth  at  only  11  miles  from  the  shore  sinks  from  100 
to  700  fathoms.  Off  the  north-western  peninsula,  on  the  other  hand,  it  has  a 
breadth  of  65  to  60  miles,  and  then  slopes  gently  to  a  depth  of  700  fathoms  at  a 
distance  of  170  miles  from  the  coast.  Peculiar  to  the  Icelandic  plateau  are  the 
regular  indentations  in  the  lOO-fathom  line  all  round  the  coasts,  which  indicate 
the  existence  of  submarine  fjords  closely  connected  with  the  land  Tallejrs  and 
fjords.  The  fjord  basins  run  straight  out,  their  mouths  lying  at  a  depth  of  aboat 
130  fathoms,  beyond  which  they  entirely  disappear,  so  that  it  may  be  assumed 
that  the  coast-line  stood  at  this  level  at  the  time  of  their  formation.  The 
submarioe  plateau  must  have  been  moulded  by  marine  abrasion,  acoompaniei  by 
a  i)08i(ive  displacement  of  the  coast-line.  It  cuts  into  the  land,  like  all  abrasion 
surface?,  horizontally,  without  regard  to  the  formations  and  their  older  lines  of 
fracture.  In  the  middle  of  the  Miocene  age,  Iceland  was  a  much  more  extenavs 
land  than  it  now  is,  and  was  built  up  of  horizontal  basalt  beds  and  plateaus,  which 
were  rent  asunder  in  various  ways  by  the  violent  tectonic  movements  at  the  end 
of  the  period.  Between  the  Miocene  period  and  the  deposition  of  the  Red  Crag, 
lying  in  thick  beds  unconformably  on  the  basalt  in  Skjdlfandi,  the  abrasion  must 
have  taken  place  which  removed  about  60  miles  of  the  solid  mass  of  the  ialaiid, 
IGOO  to  3200  feet  thick.  At  the  end  of  the  Pliocene  age  the  land  gradually  rose 
bOO  feet,  and  the  valleys  were  excavated  by  streams  and  floods  descending  from 
the  older  valleys  in  the  interior.  Possibly  this  erosion  took  place  in  the  earliest 
times  of  the  Qlacial  period,  when  glaciers  began  to  appear  on  the  inner  highlands, 
but  had  not  yet  spread  over  the  whole  land.  It  was  then,  also,  probably  that  the 
conglomerates  were  formed  which  filled  the  Tertiary  valleys  of  Western  Iceland, 
and  uro  distributed  over  the  southern  lowland. 

Dr.  Thoroddsen  describes  more  or  less  minutely  all  the  important  indentations, 
and  gives  reasons  for  the  conclusions  he  has  arrived  at.  He  also  discusses  the 
biiMalts  and  other  volcanic  rocks,  from  Ireland  and  Scotland  to  Noith-East  Greenland, 
which  now  occupy  an  aggregate  area  of  64,000  square  miles. 
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THE  DEFLECTION  OF  THE  PLUMB-LINE  IN  INDIA.* 

By  E.  A.  REEVES. 

The  qaestioQ  of  the  deflection  of  the  plumb-line  from  its  true  vertical  position, 
owing  to  the  unequal  effect  of  gravity  occasioned  by  irregularities  in  the  formation 
of  the  Earth's  crust,  is  one  that  calls  for  most  serious  consideration  whenever  a 
complete  trigonometrical  survey  of  a  country  is  undertaken.  Such  irregularities 
cause  errors  in  the  astronomically  determined  positions,  inasmuch  as  they  affect  the 
levels  of  the  theodolite  with  which  the  observations  are  taken.  Even  in  com- 
paratively fiat  countries,  such  as  Russia,  this  is  a  subject  which  cannot  be  ignored, 
and  near  Moscow,  on  a  line  60  miles  long,  running  nearly  east  and  west  over  a 
plain,  northerly  deflections  of  8"  are  found,  while  along  a  parallel  line  9  miles  to 
the  south  the  plumb-line  hangs  vertical  Along  a  third  line,  9  miles  further 
to  the  south,  there  is  a  southerly  deflection  of  8".  This  is  doubtless  an  ex- 
ceptional case,  and  there  are  probably  few  places  on  the  Earthed  siirface  with 
80  great  a  change  in  the  direction  of  the  plumb-line  in  eo  short  a  distance. 
Yet,  as  might  be  expected,  in  India,  with  the  massive  range  of  the  Himalayas 
stretching  across  its  long  northern  frontier,  the  question  is  by  no  means  in- 
significant,  and  in  very  early  days  of  the  Indian  trigonometrical  survey  it  was 
recognized  that  it  would  have  to  be  carefully  considered.  It  was  found,  for 
instance,  that  the  latitudes  of  places  resulting  from  observations  taken  with  the 
best  instruments  and  computed  with  the  utmost  care,  would  not  coincide  exactly 
with  the  results  obtained  by  triangulation.  Similar  differences  were  also  noticed 
in  the  longitudes  and  azimuths.  Although  these  differences  nowhere  amounted 
to  more  than  a  few  seconds,  it  soon  became  evident  that  they  were  not  accidental, 
nor  due  to  errors  of  computation,  and  could  only  be  attributed  to  the  deflection  of 
the  plumb-line  due  to  inequalities  in  the  attraction  of  gravity.  Naturally,  the 
great  mass  of  the  Himalayan  range  was  turned  to  as  the  priocipal  cause  of  these 
abnormal  conditions,  and  in  the  earlier  days  of  the  Survey  of  India  a  good  deal  was 
written  upon  the  subject  with  a  view  to  its  fuller  investigation.  Elaborate  compu- 
tations were,  amongst  others,  undertaken  in  1852  by  the  late  Archdeacon  Pratt,  of 
Calcutta,  at  the  request  of  Sir  Andrew  Waugh,  the  then  Surveyor-General  of  India, 
the  results  of  which  were  afterwards  given  in  the  FhilosophiccU  Tramctctions  of 
the  Royal  Society,  As  a  consequence  of  these  investigations  it  was  pretty 
generally  accepted  that  the  effect  of  the  Himalayas  on  the  direction  of  the  plumb- 
line  in  India  was  compensated  by  the  deficiency  of  matter  beneath  that  range, 
or  some  other  cause,  and  it  has  for  the  last  forty  years  or  so  been  considered  im- 
possible that  the  range  can  exert  any  influence  upon  the  direction  of  the  plumb- 
line  BO  far  south  as  Central  India;  thus  it  was  supposed  that  all  observed 
discrepancies  between  the  astronomical  and  geodetic  pasitions  of  places  at  any 
considerable  distance  from  the  Himalajas  were  due  to  local  inequalities.  The 
principal  reason  for  believing  that  the  attraction  of  the  Himalayas  was  counter- 
acted by  an  invisible  cause  was  the  fact  that  the  observed  effect  of  the  attraction 
of  the  Himalayas  on  the  plumb-line  at  Kalidna  (in  lat.  29°  30'  48"),  the  northern 
terminus  of  the  Indian  Arc,  is  5" '236;  whilst  the  attraction  of  the  apparent  or 


*  *  The  Attraction  of  the  Himalaya  Mountains  upon  the  Plumb-line  in  India.'  Con- 
siderations of  Beoent  Data  by  Major  S.  G.  Burrard,  r.e.,  Superintendent  Trigonometrical 
Surveys.  Published  by  direction  of  Colonel  St.  6.  C.  Gore,  u.e.,  Surveyor-General  of 
India.  Professional  Paper  No.  5.  Dehra  Dun  :  printed  at  the  Office  of  the  Trigono- 
metrical Branch,  Survey  of  India.    1901. 


010  THE  DEFLECnOir  Of  THE  PLUMUiVI  IS  ISBUL 

•uiM^riocuinbeDt  mass  of  the  Himalajis  at  thai  point  is  saffideDt  to  pralnoe 
A  <leflectioQ  of  27"'853,  aooordiDg  to  the  caknlationa  <d  AifMrnmn  Pntt.  Bat, 
as  will  be  seen  later  on.  Major  Bnnmrd,  in  the  report  now  nnder  eonBdecation, 
clearly  shows  that,  owing  to  our  more  perfect  knowledge  of  the  rmtt  moontsia 
systemM  of  Northern  India,  and  a  more  compdete  aoqnaintanoe  with  the  depihi  of 
the  Indian  ocean,  together  with  other  reasons,  it  is  neoenary  thmt  the  aipraieDt 
should  be  reconsidered,  and  the  computationa  made  over  again ;  and  whan  this  is 
doij<j,  he  comes  to  the  conclusion  that  there  is  no  reason  to  auppone  that  the  efisct 
ot  tho  Himalayas  upon  the  direction  of  the  plumb-line  doea  not  extend  to  Soathern 
J  ndia,  and  even  at  Cape  Comorin  therangemaj  canaeadeflectioaof  ODeor  two  aaooodn 

The  question  of  the  deflection  of  the  plumb-line  in  India  is  snnoiacded  with  many 
difliculties  and  obscured  by  apparent  inconsistencies ;  nor  does  Major  Banmrdprota 
Uj  have  Hnally  cleared  up  the  matter,  although  his  work  is  most  important  as  being 
a  re-in  vcstigation  of  the  subject,  based  upon  the  moet  recent  data.  B^ore  a  thofooghly 
satlMfacUjry  concluHiou  can  be  arrived  at,  many  more  oboerrations  moat  be  taken 
and  additional  information  obtained ;  but,  as  Major  Burrard  states  in  his  prafiMse, 
'*  a  |ieriodical  investigation  is  essential,  if  we  wish  to  design  the  most  profitahls 
programmes  of  future  work."  For  many  years  the  subject  maj  be  eonaidered  to 
have  been  in  abeyance,  except  for  the  ever-accumulating  evidence  neoeHHily 
reHultiug  from  tho  progress  of  the  Indian  Trigonometricsl  Survey,  and  it  waa  only 
seriouHly  revived  by  the  paper  read  by  the  late  Greneral  J.  T.  Walker  (Sonreyor- 
General  of  India)  before  the  Royal  Society  in  1895.  Before  it  is  possible  to  aaoertain 
how  much  the  Himalayas  deflect  the  plumb-line  throughout  India,  it  is,  of  coarse, 
necessary  to  clear  each  observation  station  from  the  effect  of  local  attraction,  and 
in  order  Uj  do  this,  General  Walker  in  his  paper  proposed  the  ^^gronp"  syatemy  ue. 
that  each  station  should  be  surrounded  by  other  stations  at  short  distances  from 
it,  and  that  observations  should  be  taken  at  all  of  these,  from  which  the  amoont  of 
local  attraction  could  be  ascertained.  In  the  same  paper  he  attempts  to  explain 
tlie  pre|>ondcraDce  of  northerly  deflections  throughout  India,  by  asaoming  that  local 
attraction  ia  producing  a  southerly  deflection  at  Ealiinpur,  the  station  of  reference 
of  the  Indian  Survey. 

This  paper  brought  the  question  again  into  prominence,  and  it  was  decided  by 
the  Survey  of  India  to  carry  out  General  Walker's  suggestions,  and  establish  a 
''  group  "  of  obKcrvation  Ntatiuus  around  Kalianpur,  in  order  to  determine  the  local 
attraction  at  that  place. 

The  result  of  the  observations  taken  at  these  stations  is  given  in  Major  Burrard'i 
report,  on  page  7  of  which  api)ear  the  three  following  values  of  the  latitude  of 
KaliAnpur : — 


H 


Vulue  adopted  in  computations  of  the  triangulation         24  7  11-26 

Mean  observed   value    of   six  different  observations  taken  at 
Kali&upur  itaelf,  by  different  observers  between    1824    and 
1890  (the  greatest  difference  between  them  being  0"'85)         ...     24  7  1097 
Value  dcTivod  from  the  group  24  7  11*57 

On  the  assumption  that  the  last  of  the  three,  the  value  derived  from  the  group 
is  freed  from  the  effect  of  local  attraction,  it  is  deduced  that  the  astronomical  zenith 
at  Kalidupur  is  displaced  0"'60  to  the  south,  and  that  there  is  a  deflection  of  the 
plumb-line  in  the  meridian  at  Kalidnpur  of  0'''G0  to  the  north.  This  result  was 
quite  unexi)ected  and  surprising,  for  instead  of  the  local  deflection  being  southerly 
at  Kalianpur,  as  General  Walker  had  predicted,  it  was  thus  found  to  be  northerly. 
After  this  the  whole  subject  was  reopened;  observations  were  extended,  fresh 
computations  made  from   the   latest  information,  old  theories  and  conclusions 
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reconsidered,  the  account  of  all  of  which  Major  Burrard  gives  in  his  report,  which 
represents  a  vast  amount  of  most  painstaking  work. 

This  report  consists  altogether  of  one  hundred  and  thirty  pages  of  letterpress,  in 
addition  to  numerous  charts  and  diagrams,  and  is  divided  into  seven  sections,  as 
follows :  I.  On  the  errors  of  the  initial  values  of  latitude  and  azimuth  in  India. 
IF.  The  deflections  at  Ealidnpur  calculated  from  the  configuration  of  the  ground  in 
the  vicinity.  III.  The  Pendulum  Obserrations  at  Kalidnpur.  IV.  (a)  The  influence 
of  the  Himalaya  mountains  and  of  the  Indian  ocean  on  the  plumb-line  in  India ; 
(b)  the  disturbance  of  the  sea-level ;  (e)  geological  considerations.  V.  Comparison 
of  calculated  with  observed  values  of  deflections  in  the  meridian.  VI.  Comparison 
of  calculated  with  observed  values  of  deflections  in  the  prime  vertical.  VII.  It  is 
inferred  that  a  hidden  cause  in  Central  India  is  masking  true  Himalayan  effects. 
These  are  the  headings  of  the  principal  sections  of  the  work,  and  from  them  some 
idea  may  be  obtained  as  to  its  scope  and  arrangement,  which,  as  might  be  expected, 
is  clear  and  satisfactory.  In  addition  to  these  chapters  there  are  two  appendices, 
one  giving  a  description  of  the  stations  of  the  Ealidnpur  group,  and  the  other  the 
results  of  the  azimuths  observed  in  India  and  Burma.  A  useful  epitome  of  the 
work  is  also  given  at  the  commencement. 

There  are  altogether  fourteen  charts  and  diagrams,  which  serve  well  to  illustrate 
the  text,  besides  numerous  pages  of  tabular  matter.  Some  of  the  diagrams  are 
very  ingeniously  arranged,  and  convey  at  a  glance  a  great  deal  of  information. 
Among  the  more  interesting  of  these  are  those  showing  the  local  attractions  in 
the  meridian,  and  in  the  prime  vertical  at  the  stations  of  the  Kali&npur  group, 
and  the  outline  charts  of  India  illustrating  the  positive  and  negative  areas  of 
(0-C)  in  latitude  and  azimuth.  Positive  areas  are  tinted  red,  and  negative  left 
white.  Throughout  the  work  "  0**  is  taken  as  the  astronomically  observed  latitude 
or  azimuth,  and  "  C  "  that  computed  from  the  triangulation.  In  the  case  of  lati- 
tudes, if  the  plumb-line  at  any  station  is  attracted  to  the  north,  the  zenith  will  be 
displaced  to  the  south,  the  observed  latitude  or  0  will  be  too  small,  and  (0-C)  is 
then  a  negative.  As  regards  azimuths,  if  the  plumb-line  at  any  station  is  attracted 
to  the  east,  the  zenith  will  be  displaced  to  the  west,  the  observed  azimuths  or  0, 
measured  from  south  by  west,  will  be  too  small,  and  (0-C)  is  again  negative. 
When  the>  opposite  is  the  case,  0-C  is  considered  positive.  It  would  have  been 
interesting  if  specimens  of  the  actual  computation  of  the  astronomical  positions 
had  been  given,  as  well  as  a  description  of  the  instruments  used,  and  the  methods 
employed  for  eliminating  the  effects  of  refraction,  which  must  be  a  matter  of  special 
importance  when  the  whole  argument  sometimes  depends  on  a  second  or  two  of  arc, 
or  indeed,  as  it  is  at  times,  the  fraction  of  a  second.  As  a  frontispiece  is  given  a 
cross-section  of  the  outer  Himalayan  ranges  on  the  meridian  of  77^  25',  constructed 
from  the  contoured  maps  of  the  Indian  Survey  by  Colonel  St.  G.  C.  Oore,  b.e., 
Surveyor-General  of  India. 

In  his  preface  Major  Burrard  acknowledges  the  great  assistance  he  has  received 
from  Mr.  C.  H.  McA'Fee,  Extra  Deputy  Superintendent,  who  has  taken  charge  of 
the  publication  of  his  work;  from  Mr.  C.  L.  Griesbach,  c.t.e..  Director  of  the 
Geological  Survey  of  India,  who  has  supplied  him  with  valuable  geological  informa- 
tion, and  several  others.  He  also  states  that "  a  sense  of  loyalty  to  General  Walker 
renders  criticism  of  his  theories  an  unwelcome  task :  ^^  **  and  that  such  criticism  can 
only  be  based  on  data  that  were  never  at  his  disposal,  and  that  have  been  accu- 
mulated since  his  death."  Many  of  the  formulae  used  in  the  computations  are  those 
arranged  by  Colonel  A.  R.  Clarke,  c.b.,  b.b.,  f.b.8.,  and  given  in  his  well-known 
work  on  geodesy. 

It  may  he  well  now  to  jsta^  the  principal  conclusions  which  Major  Burrard 
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considers  these  investigatioDs  point  to,  althoQgh  be  is  evidently  prepared  to  admit 
that  further  information  may  lead  to  their  modification.  He  fuma  them  np 
himself  in  the  following  words : — 

1.  "It  is  now  believed  that  the  coincidence  of  the  change  of  sign  of  the 
deflections  with  the  parallel  of  the  station  of  origin  is  accidental,  and  poggoMoo  no 
significance."  (Ft  was  previously  considered  an  important  and  auggeetiva  fact 
that  at  lat.  24^  N.,  the  latitude  of  Kali^npur,  the  station  of  origin  or  referenoe,  the 
sign  of  the  defiection  changed  from  north  to  south.) 

2.  **  The  change  of  sign  in  the  deflections  along  the  parallel  of  24®  ia  attribated 
to  a  great  underground  chain  of  excessive  density  stretching  aoroea  India  from 
east  to  west  for  over  1000  miles,  the  effects  of  its  attraction  b^ng  Tidble  from 
lat.  16^  to  lat.  30°."  (Obart  No.  12  of  the  report,  which  is  here  reproduced,  ahowa 
this  supposed  underground  source  of  attraction.) 


28*    - 


w 


74* 


ar 


to* 

1 


a* 


O     -_ 


MiJt 


ye 


78* 

/  i 

i    THE  SUPPOSED  UNDERGROUND 
I  SOURCE  OF  ATTRACTION 

^  IN  CENTRAL  INDIA 


_    y^Eath  point  towards  which  pfumb-tinss  aro  — ^ 

If  sari  T     apparently  deflected  is  shown  thus X 

'     K^ip^  ScnJe  of  Miles 


/Ui 


N«LSc«lt  1 2S(XXV)00  •rja&iWjMlM.I  i 


/*/^ 


e 


t  - 


^Jamto 


^5^^« 


a  Dcw;irsmi 


'^on 


»Pnvwi 


24- 


L^lxxx 

1  iin^ara 


J 


:UT' 


% 


IN 


Ots 


VaJTOdi"  _  *B«dgaon  ^ 

I  "       V  [~     KL'undab^ 

'  '    iPirmulo 


-Zff 


•nJ 


[tair 


\smi 


9or 


3.  *'Tbi8  chain  is  the  probable  cause  of  the  positive  deflections  north  of 
lat.  24^,  and  of  the  negative  deflections  south/* 

4.  *'  It  marks  the  true  effects  of  Himalayan  attraction :  Himalayan  effects  thus 
suffer  from  both  compensation  and  obscuration.** 

5.  ''The  longitude  arcs  of  the  Punjab  lead  to  the  belief  that  the  nnderground 
chain  tends  to  the  north-west  in  Rajputana,  and  maintains  a  parallelism  with  the 
Himalayas.*' 

6.  "  The  effects  of  the  chain  are  superimposed  on  those  of  a  far-reaching  Hima- 
Uyan  attraction,  the  latter  perhaps  deflecting  the  plamb-line  at  Gape  Connorin 
through  one  or  two  seconds  of  arc.*' 

7.  "South  of  the  chain,  from  lat.  20°  to  lat.  8^  the  northerly  deflection  of  the 
plumb-line  has  been  observed  to  decrease  gradually  for  800  miles,  the  total  decrease 
amonnting  to  10"  from  -8"  in  lat  20^  to  +2"  in  lat.  S"*;  this  deoreaae  is 
possibly  a  Himalayan  effect.** 
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REVIEWS. 
ASIA. 

The  Philipfine  Islands.* 

That  the  acqaUition  by  America  of  a  group  of  islands  so  importan  >  so  rich,  and, 
it  may  be  added,  so  little  known  as  the  Philippines  should  be  the  signal  for  the 
appearance  of  several  works  upon  the  archipelago  is  no  more  than  might  be  antici- 
pated. Mr.  Foreman's  long  acquaintance  with  Manila,  and  his  knowledge  of  island 
politics,  fully  justified  his  volume;  while  that  of  Prof.  Worcester  was  no  less 
acceptable  as  the  personal  experience  of  a  naturalist  who  has  perhaps  travelled  as 
widely  among  the  islands  as  any  European  now  living.  Bat  neither  of  these  authors 
presented  us  with  what  is  felt  to  be  a  distinct  want  here  not  less  than  in 
America,  namely,  a  trustworthy  and  complete  book  of  reference  upon  the  archipelago. 
Those  personally  acquainted  with  the  country  and  the  wonderful  amount  of  work 
done  in  it  by  the  Jesuits  were  not  without  hope  that  something  of  this  nature 
might  be  looked  for  from  them.  This  hope  has,  in  one  sense,  been  fulfilled  in  the 
vdumes  now  before  us. 

The  book,  as  we  learn  from  the  introduction,  is  a  direct  outcome  of  the  war. 
Hoetilities  had  not  been  long  in  progress  before  the  greater  part  of  the  missionaries 
were  compelled  to  take  to  flight,  and  it  was  during  the  long  period  of  waiting  in 
Manila,  while  return  to  tbeir  cures  was  impossible,  that  the  plan  was  conceived 
of  compiling  the  work  and  publishiDg  it  contemporaneously  with  the  new  atlas 
of  the  archipelago,  which  for  some  months  previously  had  been  in  course  of 
preparation  in  the  Observatory  of  Manila,  under  the  able  direction  of  P.  Jose  Algu^, 
8.J.,  the  head  of  that  institute.  The  fall  of  Spain  seemed  likely  to  postpone  all 
chances  of  publication,  but  the  Philippine  Commission  came  to  the  rescue,  and 
the  title-page  bears  the  name  of  the  Washington  press. 

The  work,  which  is  in  two  most  cumbrous  volumes,  the  first  of  which  alone 
weighs  some  9}  lbs.,  aims  at  being  both  a  presentment  of  what  was  previously 
known  concerning  the  archipelsgo,  and  also  the  first-hand  knowledge  and  observation 
of  various  members  of  the  Society  of  Jesus.  An  unsatisfactory  feature  about  it, 
however,  is  that  it  is  by  no  means  easy  to  discover  in  every  case  whether  the 
information  is  to  be  ascribed  to  the  former  or  the  latter  source,  and  the  references 
^ven  are  both  scanty  and  incomplete.  A  section  on  the  general  geography  of  the 
group  opens  the  first  volume,  each  island  and  district  being  taken  in  order  snd 
dealt  with  under  the  heads  of  population,  inhabitants,  villages,  language,  productions, 
means  of  communication,  and  so  on,  and  a  good  deal  of  original  information  is 
doubtless  included  in  these  150  pages,  drawn  from  the  actual  knowledge  or  research 
of  the  Jesuit  personally  familiar  with  the  district.  Much,  however,  is  undoubtedly 
due  to  the  Quia  Oficial^  and  even  more,  perhaps,  to  F.  X.  Baranera's  Oeogrc^fia  de 
FUipinas.  The  population  still  remains  very  uucertain,  but  the  authors  seem  to 
think,  working  by  ecclesiastical  data,  which  are  probably  less  in  error  than  the  lay 
estimates,  that  the  ''census"  of  1891 — which  was,  of  course,  largely  guesswork — is  not 
far  wrong  for  the  present  Jay.  This  puts  it,  roughly,  at  about  8,000,000,  and 
though  there  have  been  eight  years  for  increase  since  that  time,  war  and  disease 


*  '  Ei  Archipi^go  Filipino :  Oleccidn  de  Datos  Geogr^phioos  .  .  .  entresacados 
de  anteriores  Obras,  6  obtenidos  con  la  propia  Obseryacidn  y  Estudio  per  AlguDos 
Padres  de  la  Misidn  de  la  CompaSfa  de  Jebils.'  In  two  volumes,  4to,  pp.  708  and  469 
with  Atias  fo.    Washington :  Imprenta  del  Gobiemo.    1900. 
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bmye  counterlwlanced  the  Utter.    The  AmerictD  Gommisnon  oflSculIy  a()opted  this 
figure,  but  it  is  noteworthy  thai  it  is  nearly  2,000,000  higher  than  lUclne's  estimate. 

The  chapter  on  ethnology  is  distincUy  disappointing.  There  is,  it  is  true,  a 
useful  map  of  the  distribotion  of  the  different  tribes,  but  a  singular  absence  of  the 
specialist's  method  characterizes  the  ninety  pages  demoted  to  this  subject,  and  it  is 
little  more  than  a  compilation  from  preTions  writers,  though  the  Mindanao  tribes 
are  more  carefully  described,  as  might  be  expected,  for  this  island  was  entirely 
given  over  to  the  ministration  of  the  Jesuits.  P.  Joaquin  Rajal  holds  the  Bafcobos 
and  Manobos  of  Mindanao  to  be  of  the  same  race  as  the  Hovas  of  Madagaaoar,  and 
most  of  the  Indonesians  are  regarded  as  having  worked  eastwards  through  Snlu  to 
this  island,  just  as  in  later  times  the  Mohammedan  ''Moroa*'  undoubtedly  did. 
When  these  latter  fierce  people,  at  one  time  the  terror  and  scourge  of  the  archipelago 
as  far  north  as  Manila,  really  made  their  appearance  is  still  uncertain.  By  some 
writers  their  advent  is  considered  to  date  from  quite  an  early  period  in  the  history 
of  the  faith,  while  others  hold  that  it  was  not  long  anterior  to  that  of  Magellan. 
The  Jesuits  are  of  opiuion  that  the  Mamanuas,  now  confined  to  the  northern  part 
of  the  eastern  oordillera  of  Mindanao,  are  the  true  autochthones  of  this  ialand. 
The  Manguianes  of  Masbate,  Tablas,  and  Ticao  islands  are  also  held  to  be  of 
Negrito  stock.  Bearing  in  mind  the  interest  which  has  always  been  taken  in  the 
study  of  the  numerous  languages  and  dialects  of  the  archipelago  by  the  members 
of  the  society,  it  is  disappointing  to  find  only  seventeen  pages  of  generalities  as  the 
sum  of  the  information  afiforded  upon  this  subject. 

Under  the  head  of  '^Estado  de  Cultura"  come,  in  rather  incongmons  jnzta- 
position,  religion,  sgricultural  questions,  industries,  trade,  and  public  works,  all  of 
which  are  treated  from  a  general  point  of  view  only,  and  are  allotted  about  a  score 
of  pazes  each.  The  unsatisfactory  state  of  present-day  cultivation  is  vigorously 
condemned,  as  are  also  the  indifference  and  laziness  of  the  Filipino,  which  form 
perhaps  the  greatest  difficulty  with  which  America  will  have  to  contend,  unlesa  by 
a  strange  irony  she  find$«  herself  throwing  open  the  gates  to  Chinese  labour.  The 
land  is  of  surprising  fertility,  but  no  development  is  possible  without  proper  roads 
and  railways.  Of  the  latter,  an  elaborate  scheme  is  already  un^er  consideration, 
but  the  torrential  rains  of  many  districts  render  both  the  construction  and  main- 
tenance of  these,  and,  indeed,  even  of  ordinary  roads,  a  most  expensive  matter. 
The  introduction  of  new  stock,  proper  machinery,  new  products,  etc.,  is  strongly 
counselled,  together  with  the  establishment  of  model  farms  and  schools  of 
agricnltural  instruction. 

No  history  of  the  archipelsgo  is  attempted,  the  compilers  confining  themselves 
to  a  chronology  of  notable  events  from  the  period  of  Magellan's  arrival  in  Cebn. 
This  is  followed  by  a  chapter  on  the  orography,  and  one  on  the  hydrography  of  the 
islands,  both  being  little  more  than  extended  lists  of  place-names.  A  somewhat 
elaborate  section,  however,  deals  with  the  thermal  and  mineral  waters,  giving  the 
chemical  composition  of  many  of  them,  and  the  medical  properties  for  which  they 
are  &mous. 

It  is,  however,  in  the  natural  history  section,  which  brings  the  first  volume  to 
a  conclusion,  that  the  deficiencies  of  the  work  are  most  apparent.  That  the  portion 
dealing  with  geology  and  mineralogy  is  of  no  great  length  is  not  surprising,  for  all 
that  is  thoroughly  known  in  these  branches  of  science  is  confined  to  a  few  localities 
in  Luzon  and  the  islands  of  Cebn  and  Panay.  We  shall  have  to  wait  till  the  rail- 
ways with  their  jungle-clearing,  cuttings,  and  tunnels  have  rendered  the  necessary 
assistance  before  much  can  be  hoped  for  in  this  respect  But  with  botany  and 
zoology  it  is  a  dififerent  matter  altogether.  Rich  as  are  the  fauna  and  flora  of  the 
archipelago,  our  knowledge  of  them  is  on  the  whole  remarkably  complete.    Don 
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Sebastian  Vidal,  Mr.  R.  A.  Rolfe,  Mr.  Burbidge,  and  others  have  done  much  in 
working  out  the  botany ;  while  Dr.  Steere,  Prof.  Worcester,  Mr.  John  Whitehead, 
and  Mr.  Everett  have  most  thorouglily  explored  almost  all  the  chief  islands  of  the 
group  in  search  of  birds  and  mammals.  Probably  not  less  than  eighty  technical 
papers  on  the  birds  of  the  Philippines  have  been  published  during  the  last  quarter- 
century,  and  it  would  be  a  matter  of  the  greatest  difficulty  for  a  collector  to  dis- 
cover a  new  species  at  the  present  Ume.  That  the  compilers,  however,  are  cognisant 
of  the  work  that  has  been  done  by  fortign  naturalists,  English,  American,  and 
German,  does  not  anywhere  appear.  They  make  mention  of  Sefior  Vidal,  and 
various  lists  of  commercial  plants  and  timber  trees  are  given,  together  with  a  page 
or  two  on  ''plantas  de  adomo,"  in  some  or  all  of  which  his  authority  may  be 
traced.  But  no  attempt  whatever  is  made  at  giving  lists  of  the  mammals,  birds, 
etc.,  of  the  archipelago. 

But  though  the  first  volume  thus  leivet  much  to  be  desired,  not  only  in  respect 
of  the  deficiencies  we  have  named,  but  also,  it  may  be  added,  in  the  clumsiness  of 
its  arrangement,  the  second  volume  may  be  cited  as  a  remarkable  example  of  the 
diligence  and  skill  of  the  brethren  of  the  Society  of  Jesus  in  their  work  at  the  far- 
famed  observatory  of  Manila.  To  P.  Federico  Faura  is  due  the  honour  of  the 
latter's  foundation.  The  fact  was  early  recognized  that  the  direction  of  the 
typhoons  is  almost  invariably  from  the  Pacific  towards  the  Asiatic  coLtinent,  and 
that  the  archipelago  thus  forms  an  advanced  post,  whence,  in  most  instances, 
warmng  of  the  coming  hurricane  can  with  certainty  be  given.  It  was  not  possible 
at  that  time  to  utilize  this  knowledge,  and  Faura,  after  starting  the  observatory  in 
1866,  had  to  be  content  with  the  records  of  his  instruments  in  the  capital.  Re- 
called to  Europe  for  some  years,  he  returned  in  1878,  fired  with  the  enthusiasm 
bom  of  his  visits  to  the  most  noted  observatories.  His  first  announcement  of  a 
typhoon  was  made  on  July  7,  1879,  and  he  foretold  its  course.  In  1880  was 
commenced  the  telegraphing  of  warnin$(d  to  Hongkong.  Four  ysars  later  the 
observatory  was  recognized  as  official,  and  a  service  of  fourteen  secondary  meteoro- 
logical stations  throughout  Luzon  was  arranged.  In  1890  co-operation  with  the 
Japanese  central  observatory  at  Tukio  was  effected.  The  records  are  now  daily 
received  from  the  secondary  stations,  and  from  the  coasts  of  China  and  Japan,  and 
the  probable  weather  for  the  next  twenty-four  hours  is  telegraphed  everywhere. 

The  second  volume  is  rather  intended  for  consultation  than  for  reading,  packed 
as  it  is  with  endless  tables,  diagramp,  and  seismographic  tracings.  After  a  descrip- 
tion of  the  Manila  observatory  and  its  instruments,  sections  are  devoted  to 
barometric  readings,  temperature,  hygrometry,  raiofall,  cloud  conditions,  typhoons, 
etc. ;  and  it  would  appear  that  much,  if  not  all,  of  this  part  is  from  the  pen  of  the 
director  of  the  observatory  himself,  P.  Jose  Algu^.  The  astonishing  differences  in 
the  rainfall  in  various  localities,  both  as  regards  season  and  volume,  are  characteristic 
of  the  group.  Even  at  Manila,  where  it  would  seem  to  be  not  unusually  inconstant, 
considerable  variation  exists.  Thus  in  1867  121  inches  were  recorded,  and  in  1885 
only  36. 

Considerable  space,  as  might  be  expected,  is  devoted  to  the  subject  of  typhoonp. 
In  the  nineteen  years  from  1880  to  1898  inclusive,  no  less  than  397  visited  the 
islands.  The  greatest  number  recorded  in  any  one  year  was  28,  and  the  fewest  11, 
the  average  being  slightly  under  21.  No  typhoon  has  been  known  to  occur  in 
February,  and  the  fiist  four  months  are  generally  exempt.  July,  August,  and 
September  are  the  three  worst  month?,  the  last  especially,  the  nineteen  years 
showing  a  total  of  79  for  that  month,  or  a  yearly  average  of  4*2.  Pdre  Algue  gives 
maps  of  what  he  terms  the  eleven  principal  types  of  typhoons,  the  classification 
being  fonnded  on  their  point  of  origin  and  their  court e. 
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Under  American  rule  a  project  is  in  band  for  the  establishment  of  an  extended 
netwrork  of  observatories.  There  are  to  be  nine  meteorologico-seismic  stations  of 
the  first  clas9,  at  Aparri,  Gape  Bolinao,  Daet,  Albay,  Tacloban,  Gebu,  Bioolod, 
Iloilo,  and  Zamboanga;  twenty-eight  of  the  second  class,  and  sixteen  of  the  third, 
with  thirty-seven  pluvioroetric  stations.  Daily  records  are  to  be  interchanged  with 
twenty-six  foreign  stations  extending  all  along  the  coast-IiDe  of  the  Asiatic  con- 
tinent from  Saigon  to  Tokio,  and  from  as  many  of  the  Pacific  islands  as  can  be 
arranged.  Already  daily  communication  is  established  with  eighteen  of  these 
foreign  station?. 

The  archipelago  being  no  less  scourged  by  earthquakes  than  by  typhoons, 
seismic  observations  form  a  most  important  part  of  the  work  of  the  Jesuits  both  in 
Manila  and  elsewhere,  and  a  great  part  of  the  second  volume  is  devoted  to  their  record. 
Ten  great  earthquake  foci  are  recognized,  and  Luzon  and  Mindanao  are  shown  to 
be  the  most  affected,  all  the  f  )ci,  with  one  exception,  being  situated  in  these  two 
islands.  In  Negros,  Gobu,  and  Bobol  earthquikes  are  rare,  and  they  are  unknown 
in  Palawan;  another  proof,  if  any  were  needed  in  addition  to  the  overwhelming 
zoological  evidence,  that  this  latter  island  properly  forms  part  of  the  Bomean  system, 
and  is  only  politically  PhilippiDC. 

The  volumes  abound  in  illustrations,  for  the  most  part  reproduced  by  process 
from  photographs.  We  recognize  several  of  Dr.  Bourn's  plates,  but  no  acknow- 
ledgment is  made  of  them.  Among  them  is  one  entitled  "  Bullock  wallowing,* 
which  is  none  other  than  the  tamarao  {Frohubalus  Mindorensis),  the  remarkable 
anoa-like  animal,  peculiar  to  Mindoro,  which  was  first  obtained  by  the  Steere 
expedition.  The  paucity  of  native  types  is  to  be  regretted.  On  the  whole  the  work 
fails  to  satisfy  either  the  general  or  the  ecientlQc  reader.  The  former  is  nnlikely  to 
attempt  the  assimilation  of  its  twelve  hundred  pages,  while  many  branches  of 
scientific  knowledge  are  so  incompletely  treated  as  to  render  it  most  disappointing 
to  the  latter.  There  is,  moreover,  no  index,  and  the  difficulty  which  besets  the 
reader  desirous  of  finding  a  reference  is  very  great.  At  the  same  time  the  mass  of 
data  afforded,  especially  in  the  second  volume,  is  not  only  important  and  useful, 
but  also,  so  far  as  we  are  aware,  for  the  most  part  unattainable  elsewhere,  and  the 
work  is  therefore  one  which  the  student  of  this  important  region  cannot  afford  to 
ignore.  The  accompanyiog  atlas  comprises  twenty-five  good  topographic  maps  of 
the  islands,  and  five  othert>,  among  which  the  seismic  and  ethnographic  are  the 
most  noteworthy.  The  index  is  ample,  but  the  reader  in  search  of  a  place  has  to 
be  content  with  the  number  of  the  map  on  which  it  figures,  and  is  afforded  no 
further  aid  to  its  discovery.  F.  H.  H.  Q. 


AMERICA. 

Central  Amekica  and  West  Indies.* 

This  volume  appears  at  a  psychological  moment,  when  general  attention  itf 
attracted  to  the  movement  of  the  Unitt^d  States  towards  the  West  Indian  islands 
and  Panama ;  therefore  the  well-classified  data,  physical,  geographical,  descriptive, 
biological,  and  historical,  with  which  it  abounds  is  of  special  interest  to  the  world. 
Its  value  is  enhanced  by  numerous  illustrations ;  but  more  especially  by  ten  artistie 
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and  carefully  executed  maps  of  the  countries  under  consideration.  Mr.  Keane  says, 
"  The  Greater  and  Lesser  Antilles,  which  describe  a  somewhat  undulating  curve  of 
over  1000  miles  between  Yucatan  and  Venezuela,  are  composed,  to  a  large  extent, 
of  sedimentary  rocks  which  have  been  subjected  to  much  folding  and  dislocatioo. 
It  is  thus  obvious  that  they  represent  the  crests  and  summits  of  one  or  more 
continuous  mountain  chains,  which  are  now,  in  great  measure,  submerged  beneath 
the  Atlantic  waters,  but  at  one  time  presented  an  unbroken  isthmian  bridge  between 
Florida  and  Vecezula — ^that  is,  between  the  Northern  and  Southern  Continents.'* 
A  bathymetrical  map  of  the  Atlantic  ocean  accentuates  this  quotation,  and  shows 
the  long  curved  line  of  the  Windward  and  Leeward  islands  resting  on  a  submerged 
plateau  which  forms  tbe  base  of  Puerto  Rico,  Haiti,  and  Cuba,  and  then,  under  the 
namte  of  the  Bahama  banks,  stretches  north-west  almoat  to  a  uuion  with  Florida. 
From  this  peninsula,  it  is  cut  off  by  the  deep  submarine  gorge  called  tbe  Straits  of 
Florida,  through  which  the  Gulf  Stream  finds  its  way  at  a  pace  of  from  2  to  G  miles 
an  hour ;  so  that,  as  tbe  author  says,  having  in  mind  the  great  archipelago  which 
once  extended  from  Panamd  to  Mexico,  "  if  the  Northern  and  Southern  Continents 
were  formerly  separated  in  the  west,  where  they  are  now  united,  they  may  well 
have  formed  continuous  land  in  the  east."  Subterranean  agencies  have  been  un- 
usuaUy  active  in  the  region  bounded  on  the  south-west  by  the  Central  American 
States,  and  on  the  north-east  by  this  long  submarine  isthmus.  In  it  are  found 
the  **  Mexico  Basin,"  much  of  it  having  a  depth  of  2000  fathoms ;  the  *'  Bartlett 
Deep,"  lying  between  Cuba  and  Yucatan  and  showing  soundings  up  to  2500  and 
even  2800  fathoms;  and  the  great  "  Caribbean  Basin,"  averaging  about  2400  fathoms 
deep,  and  at  times  descending  to  2800  below  sea-level.  If  all  of  these  could  be 
drained,  there  would  be  three  vast  valleys  margined  continuously  by  a  lofty 
mountain  chain  about  10,000  miles  long,  rivalling  in  unbroken  elevation  the 
Cordillera  of  the  Andes,  the  grand  northern  sentinel  of  which,  the  dome  of  Santa 
Marta,  would,  overlooking  the  largest  valley,  tower  35,000  feet  from  base  to 
summit.  Such  would  be  the  appearance  of  this  large  area  of  the  globe  to  which 
Mr.  Keane  calls  our  attention.  To  its  main  lands  and  islands,  including  Mexico 
and  the  three  Guayanas,  he  assigns  a  population  of  22,5 i7, 350. 

As  to  the  area  of  Mexico,  under  Spanish  rule,  in  contact  with  the  undefined 
French  colonial  possession  of  Louisiana,  Mr.  Keane  remarks,  **What  Louisiana 
meant  nobody  quite  knew ;  and  in  the  opinion  of  some  international  jurists,  the 
expression  covered  everything  between  the  south-eastern  states"  (of  the  United 
States)  "  and  the  Rio  Grande  del  Norte." 

Louisiana  in  Spanish  colonial  days  was  certainly  a  vague  expression,  with 
debatable  frontiers  as  between  Spain  and  France.  When  the  territory  was  trans- 
ferred to  the  United  States  its  boundaries  seem  to  have  settled  themselves,  although 
even  up  to  1819  the  United  States  claimed  that  the  area  included  in  the  Louisiana 
purchase  extended  to  the  Kio  Grande,  and  included  the  whole  of  the  province  of  Texas, 
then  under  the  government  of  Mexico.  A  short  digression  regarding  Mexico  and 
Louisiana  may  be  pardoned.  When  La  Salle,  on  the  bank  of  the  Mississippi  river, 
(which  he  named  the  Colbert),  took  possession  of  the  legion  in  tbe  name  of  LouisXlV., 
he  did  not  include  the  present  state  of  Texas ;  nor  does  the  old  map  of  Franquelin, 
1684,  claim  anything  south-west  of  the  Mississippi,  although  it  includes  all  the  area 
east  of  that  stream  lying  between  the  Ohio  river  and  the  great  lakes.  When  France 
ceded  Louisiana  to  Spain,  November  3, 1762,  no  definite  boundaries  were  fixed ; 
and  they  were  equally  undetermined  when  Spain,  about  three  months  later,  under 
the  treaty  of  Paris,  ceded  to  Great  Britain  the  whole  of  Florida,  including  all  the 
possessions  of  Spain  in  North  America,  lying  east  or  south-east  of  the  Mississippi, 
these  being  an  undefined  part  of  Louisiana.    Twenty  years  later,  we  find  Great 
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Britain,  in  1783,  re-ceding  Florida  (east  and  west)  to  Spain  in  exchange  for  the 
Bihamts.  As;ain  the  political  kaleidoscope  revolyes,  and,  under  the  treaty  of  San 
lldefonso  (1800),  Spain  retrocedes  to  France  the  territory  of  Louisiana,  creating  a 
somewhat  hitter  feeling  in  the  United  States,  to  he  followed,  however,  by  an  offer 
from  Napoleon,  in  1802,  to  sell  the  territory  to  that  country,  which  was  done,  m 
1803,  for  $15,000,000.  The  purchase  comprised  all  of  the  present  states  ot 
Louisiana,  Arkansas,  Missouri,  Iowa,  the  part  of  Minnesota  lying  west  of  the 
Mississippi  river,  all  of  the  Indian  territory,  part  of  Oklahonoa,  nearly  the  whde 
of  Kansas,  all  of  Nehraska,  all  of  South  Dakota  and  North  Dakota,  the  largoi 
parts  of  Colorado  and  Wyoming,  and  nearly  the  whole  of  Montana — the  toia! 
covering  an  area  of  883,072  square  miles.  This  excludes  anything  east  of  the 
Mississippi  river,  which  once  formed  part  of  Louisiana,  and  which,  by  other 
treaties,  had  been  comprised  in  the  Florida  cession.  No  part  of  the  west  slope 
of  the  Rocky  mountaios  was  included  in  Louisiana.  The  claim  that  it  extended 
to  the  Rio  Grande  del  Norte  was  strenuously  disputed  by  Spain,  and  afterwards 
by  Mexico,  until  Texas  fought  for  and  gained  its  iodependence,  and  was,  seven 
years  later,  admitted  into  the  American  Union. 

To  return  to  our  author.  In  Mexico  he  calls  attention  to  the  vast  central  table- 
land which,  "  with  a  gradual  incline  from  the  city  of  Mexico,  7350  feet  above  sea- 
level,  stretches  1225  miles  northward  to  £1  Paso,  3718  feet  elevation.  It  is  bounded 
on  the  one  side  by  the  Sierra  Madre  Oriental^  and  on  the  other  by  the  Sierra 
Madre  OccidentaV  But  the  former  can  scarcely  be  classified  as  a  continuous 
mountain  rsnge ;  the  country  lying  to  the  east  of  the  one  cordillera  of  Mexico,  ths 
"  Occidental,*'  presents  here  and  there  short  isolated  ridges,  low  mountain  msimns, 
and  occasionally  lofty  hills.  The  long,  smooth,  gentle  slopes  of  these  and  the  vsst 
valleys  which  lie  among  them,  frequently  hundreds  of  square  miles  in  area,  have 
often  filled  the  writer  of  this  review  with  reverential  wonkier  at  the  lavish  scale  ob 
which  nature  has  hollowed  them  in  all  their  sweeping  immensity. 

Ethnology  occupies  much  space  in  Mr.  Eeane*s  book,  and  the  origin,  progress, 
and  movements  of  Mexican  races  throughout  Mexico,  Central  America,  and  the 
West  Indies  are  treated  with  great  skill  aod  abundant  kaowle-tge  of  the  subject. 
**  In  the  north  ruined  cities  are  not  numerous,  and  all  the  most  imposing  monuments, 
such  as  the  pyramids  of  Gholula  and  Teotihuacan,  are  referred,  by  the  Asteos 
themselves,  to  their  Toltec  precursors,  that  is,  as  seen,  to  the  Huaxtecan  or 
northern  section  of  the  Maya-Quich6  race.  In  the  south,  on  the  contrary,  the 
whole  land  is  thickly  strewn  with  monumental  remains — nearly  seventy  *'  ruined 
cities'  have  already  been  described  in  Yucatan  and  neighbouring  states,  eaoh 
stamped  with  a  certain  individuality  beneath  a  generally  uiitorm  character,  and  sU 
far  more  imposing  than  anything  that  can  be  traced  directly  to  the  Nahuas  on  the 
Anabuan  plateau." 

Mr.  Eeane  mentions  the  last  effort  of  the  Central  American  States  to  form  a 
union,  which,  however,  was  never  carried  into  practical  efifect,  and  was  dissolved  in 
1898.  Nothing  but  a  few  thousand  miles  of  railway  and  telegraph-lines  could 
politically  group  these  fragments  of  old  Spanish  colonies  into  a  confederacy,  havmg 
sufficient  cohesive  strength  to  command  respect  and  obedience  to  law  from  eaoh  of 
its  members. 

Cuba,  Puerto  Rico,  Hispaniola,  and  Jamaica  are  reviewed  with  a  comprehensife 
description  of  their  physical  features,  fringing  reefs,  uplands,  plains,  riven,  climate, 
flora,  material  and  social  conditions,  and  an  outline  of  their  stormy  history.  This 
is  followed  by  a  general  survey  of  the  Lesser  Antilles,  including  the  Bahamas, 
Bermudas,  the  Virgin  islands  and  Santa  Gnu,  the  Caribbee  islands,  and  the  out- 
lying British  Antilles. 
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Begret  may  be  expressed  that  the  industrial  data  and  the  commercial  ami 
finaocial  statistics  regarding  all  of  these  countries  are  not  of  more  recent  date. 

In  the  cooduding  chapter  the  author  finds  himself  at  his  best,  and  gives  us  an 
especially  Talnable  description  of  the  Guayanas,  which,  before  the  advent  of  the 
whites,  were  "  little  other  than  a  geographical  expression,  with  numerous  variants 
of  the  name  Guiana  diffused  over  the  whole  region  between  the  great  bend  of  the 
Orinoco  and  the  lower  Amazon."  It  was  ^  an  ethnical  word  borne  by  a  multitude 
of  tribal  groups  belonging,  tither  fundamentally  or  by  assimilation,  to  the  wide- 
spread Carib  stock.**  Guayaoa  embraces  a  vast  region,  which,  owing  to  the  con- 
necting link  between  the  Amazon  and  Orinoco,  called  the  Oassiquiare  canal,  is 
known  as  the ''  Island  of  Guiana "  (or  Ghiayana),  shared  by  Venezuela,  Brazil, 
England,  France,  and  Holland.  "Out  of  this  boundless  domain  was  carved, 
in  the  per-fervid  imagination  of  Sir  Walter  Raleigh,  the  '  Empire  of  Guaya/ 
whither  his  successor,  Ke>mis,  went  in  search  of  the  fabnlons  Lake  Manos,  where 
was  a  city  'the  largest  in  the  world,'  in  which  dwelt  the  equally  fabulous  El 
Dorado."  Had  Keymis  aaccDded  the  Essequibo  instead  of  the  Oyapok,  "  he  might 
have  reached  a  district  about  the  low  divide  between  that  river  and  the  Rio  Branco,'* 
a£9uent  of  the  Negro  branch  of  the  Amazon,  "  which  has  by  s  )me  authorities  been 
identified  with  the  legendary  Lake  Parima,  where  dwelt  the  '  Man  of  Gold.'  Here 
is  the  little  Lake  Amucu  which,  during  inundations,  communicates  with  both 
basinf." 

The  coast-line  of  the  Guayanas  is  nearly  everywhere  the  same,  but  few  feet  above 
high  water,  a  mangrove  swamp  in  front,  a  morass  behind  extending  inland  about  20 
miles,  and  constantly  beiDg  raised  "  into  an  exceedingly  rich  alluvial  belt  which 
constitutes  the  only  cultivated,  and  almost  the  only  inhabited,  part  of  the  Guianas.'' 
Further  inland  is  an  old,  elevated  marine  beach ;  and  still  penetrating  the  country,  it 
rises  in  densely  forested  terrace?,  with  occasional  open  savannas,  until  the  low 
mountain  ranges  which  divide  the  Atlantic  slope  from  the  Brazilian  Guayana  are 
reached,  forming  the  iiater-parting  between  the  northern  and  Amazon  drainage. 
**  but  the  seaward  slope,  lying  between  the  savannas  and  the  old  marine  beach,  and 
comprising  probably  five-sixths  of  the  entire  area,  is  still  uniformly  covered  with 
primeval  forests,  broken  only  by  the  narrow  river- valleys  and  their  numerous 
affluents  ramifying  in  all  directions."  It  is  a  roadless,  uninhabitable,  and  almost 
intransitable  region,  except  by  painful  canoe-navigation  on  the  numerous  rivers, 
which  are  broken  by  numberless  rapids  and  cataracts. 

Many  countriesi  inlands,  and  groups  of  islands  have  in  this  work  come  within 
the  scope  of  the  author's  tireless  powers  of  research  and  analysip,  and  it  is  only  just 
to  say  that  he  has  admirably  acquitted  himself  of  his  arduous  task  by  producing  a 
'  Compendium  of  Geography '  difficult  to  equal. 

George  Eabl  Ghubch. 

Habrisse's  Newfoundland.* 

In  this  volume  M.  Harrif  se  continues  his  work,  a  work  which  some  have  well  com- 
pared to  chemical  analysis — employed  to  force  from  the  material  of  geographical 
history,  within  a  given  period,  every  secret  of  the  inner  meaning  concealed  within 
it.  There  are  times,  however,  when  it  may  be  questioned  whether  the  eminent 
scholar's  forcing  process  is  not  too  forcible,  and  whether  we  do  not  occasionally 


*  '  D^uverte  et  Evolution  Cartographique  de  Terre  Xeuve  et  des  Pays  circonvoisins 
1497-1501-1769.  Easais  de  G^ographie  hiBtorique  et  documentaire.'  Par  H.  Harrisse. 
Paris :  Welter,  1900. 
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receive  therefrom  something  of  dogmatic  hypothesis,  of  arbitrary  assertion  or  nega- 
tion, as  well  as  of  hidden  truth. 

It  is  impossible,  within  the  limits  of  a  brief  notice,  to  discuss  the  many  and 
thorny  controyemial  questions  raised  and  settled  by  M.  Harrisse  with  so  much 
decision  and  appearance  of  finality  in  these  Essais.    The  first  necessity  is  to  give 
some  account  of  the  questions  themselves.    Even  where  one  can  least  agree  with  M. 
Harrisse  (whose  views,  it  must  be  remembered,  have  frequently  undergone  modi- 
fication), his  treatment  will  be  found  worthy  of  the  closest  attention.    In  an  intro- 
duction of  seventy-two  pages,  the  author  passes  in  review  the  early  North  American 
enterprises  and  conceptions  of  the  English  (ii.-xxi.) ;  of  the  Portuguese  (zxL-xxz.) ; 
of  the  French,  and  especially  the  Breton,  Norman,  Rochellese,  and  other  adven- 
turers and  designers  (xxs.-liv.);   of  the  Spaniards  (liv.-lviii.);  of  the  Basgoes 
(lviii.-Ixy.) ;   of  the  Netherlanders  (Ixv.-lxix.) ;  and  lastly  of  the  Italians ;— 411 
80  far,  and  so  far  only,  as  Newfoundland  and  the  adjoining   coasts  are  con- 
cerned.   The  body  of  the  work  is  divided  in  two  main  sections :  first,  from  Juan  de 
la  Cosa  to  Qaspar  Viegas,  1500-1534  (pp.  1-131)  ;  second,  from  Jacques  Gartier  to 
James  Cook,  1534-1769  (pp.  135-366).    Finally,  the  results  of  the  foregoing 
inquiries  are  summarized  in  ten  pages  (367-376)  of  a  hundred  and  forty  suggestive 
and  often  startling  aphorisms.    When  all  deductions  have  been  made,  it  must  be 
admitted  that  a  number  of  interesting  and  valuable  points  have  been  elucidated} 
among  which  the  following  are  perhaps  the  best  supported  and  the  most  worUi 
notice.     First,  from  1498  the  discoverers  of  the  new  world,  dissatisfied  with  the 
*  Asiatic '  theory,  began  to  prefer  the  idea  of  an  absolutely  new  land,  totally 
detached  from  Asia.    Columbus  himself  inclined  to  this  view  before  the  end  of  his 
life,  but  many  who  had  adopted  truer  notions  soon  fell  back,  for  a  time  at  leasti 
into  the  old  'Asiatic'  bondage,  Portuguese  and  Dieppese  cartographers  and  roarinen 
being  the  chief  exceptions  to  this  reaction.    Nothing  has  been  more  ably  and 
minutely  worked  out  here  than  this  matter,  so  long  neglected  or  misrepresented. 
The  close  maritime  connections  of  Portuguese  and  Norman  enterprise  are  showo 
by  the  fact  that,  at  the  commencement  of  the  sixteenth  century,  the  ports  of 
Normandy  and  Brittany  employed  Lusitanian  pilots  for  their  ventures  to  Brazil  and 
the  Indies.     Secondly,  we  are  told,  no  one  can  fix  where  John  Cabot  sighted  or 
coasted  the  North  American  shorelands  in  1497  or  1498,  but  it  is  probable  that 
the  landfall  of  '97  was  made  at  a  point  comparatively  southern,  that  his  subsequent 
exploration  was  from  west  to  east,  and  that  on  his  way  he  passed  Cape  Baoe. 
Here  is  a  complete,  and  in  some  respects  unconvincing,  change  from  M.  Harrisse's 
earlier  position.    His  Labrador  landfall  has  been  shown  to  be  untenable ;  now  he 
appears  to  run  into  another  false  extreme.    Thirdly,  John  Cabot  gave  Pedro  de 
Ayala  a  map  which  was  practically  identical  with  the  North  America  of  La  Cosa's 
chart  of  1500.    Fourthly,  England,  throughout  the  earlier  sixteenth  century,  being 
profoundly  disappointed  with  the  results  achieved  by  Cabot,  Fernandez,  Gonzales, 
etc.  (1497-1503),  made  no  attempt  after  eflTective  sovereignty  in  North  America, 
took  scarcely  any  interest  therein,  and  allowed  other  nations  to  pre-occupy  the 
ground.     Thus  no  English  map  of  North  America  in  the  sixteenth  century  shows 
anything  but  borrowed  work,  except  for  the  arctic  regions.    The  central  pari 
of  Canada  in,  e.g.,  Hakluyt's  map  of  1599,  is  borrowed  from  the  chart  drawn  by 
Jacques  Noel  from  Jacques  Cartier's  observations.    Original  English  cartography 
of  Newfoundland  (signifying  the  Codfish   Country  in    general,  and  comprising 
l^ibrador.  Nova    Scotia,  etc.)   only   begins  with    Henry  South  wood  in  1675 ; 
English  rights  in  North  America,  as  derived  from  Cabot,  Thome,  Elliott,  etc., 
were  first  asserted  by  Dr.  John  Dee  in  1578-80.     Fifthly,  the  first  European 
whose  presence  at  Newfoundland  is  attested  by  documents  was  Gaspar  Oortereal 
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(in  1500),  from  whose  pilots  were  derived  the  earliest  trustworthy  elements  for 
the  cartography  of  these  regions,  as  they  appear  in  the  Cantino  map  of  1502. 
Sixthly,  the  early  expeditions  to  Labrador,  down  to  1541,  were  mostly  due  to  the 
Portuguese;  those  to  the  neighbourhood  of  Cape  Breton  and  Gape  Race  to  the 
Bretons  and  Normans ;  while  Portuguese  and  Dieppese  cartography,  from  which 
Sebastian  Cabot  plagiarizes  the  Canadian  section  of  his  1544  map,  is  the  most 
valuable  guide  for  tracing  the  growth  of  European  knowledge  of  these  regions ; 
thus  it  is  in  the  Nicholas  Desliens  of  1541  that  the  isle  of  Newfoundland  fitst 
appears  completely  separated  from  Labrador,  jast  as  it  is  in  the  French  explora* 
tions  of  Lieut,  de  Couroelle  in  1675  that  the  above-named  isle  is  first  properly 
surveyed  and  laid  down.  In  the  third  of  these  contentions,  as  to  the — after  all, 
oonjecioTal — ^identity  of  L%  Cosa's  indications  with  Cabot's  own  charts  or  notes, 
the  author  is  surely  too  sweeping  and  too  positive  ;  in  the  fourth,  fifth,  and  sixth 
he  appears  to  have  established  his  case  with  admirable  thoroughness. 

C.  R.  B. 

GENERAL. 

The  Relations  of  Gbogbaphy  and  Histouy.* 

This  book  is  opportune^  for  the  remarkable  revival  of  interest  in  the  study  and 
teaching  of  geography  as  an  introduction  to  the  study  and  teaching  of  history 
has  prepared  the  scholastic  public  to  welcome  treat! hbs  which  bring  out  the 
connection  of  the  two  subjects  in  an  intelligent  way,  illustrating  it  by  numerous 
instances.  That  they  are  intimately  connected  is  of  course  a  very  old  idea.  One 
finds  it  in  Herodotus,  as  indeed  one  finds  most  things,  for  that  most  precious  of  all 
our  ancient  authorities  was  not  more  a  historian  than  a  geographer.  But  it  is 
strange  that  so  few  writers,  either  in  ancient  or  in  modern  times  and  down  till 
about  sixty  or  fifty  years  ago,  should  have  given  due  emphasis  to  the  relation  of 
the  two  subjects,  or  deidt  with  that  relation  in  a  systematic  and  philosophic  way. 
Hume,  GibboD,  and  Robertson,  for  instance,  and  still  later,  Uallam  and  Guizot, 
Macaulay,  Rauke,  and  Giesebrechf,  scarcely  advert  to  it. 

Mr.  George  has  produced  a  useful  little  book,  clearly  written,  and  planned  on 
a  scale  which  makes  it  suitable  for  educational  purposes.  The  first  six  chapters 
are  general.  The  seventh  deals  with  sea-power  in  peace  and  war,  the  eighth  with 
s;eography  in  war.  The  rest  contain  illustrations  of  the  general  principles,  given  in 
the  form  of  a  treatment  of  difierent  regions — viz.  Europe,  the  British  Idles,  France, 
the  Spanish  peninsula,  Italy,  the  Alpine  passes  (a  topic  which  the  author's  long 
experience  as  an  alpine-climber  makes  familiar  to  him),  the  Rhine-land,  the  Baltic 
region,  the  Danube  basin,  theatres  of  European  war,  the  Mediterranean  basin,  and 
America.  Most  of  these  are  well-handled,  though  some  in  rather  too  sketchy  a 
fashion ;  but  the  chapter  on  America  is  scanty  and  weak.  While  usually  sensible 
and  judicious  in  his  generalizations,  Mr.  George  falls  into  a  number  of  small 
mistakes,  some  of  which  it  is  well  to  adduce,  that  he  may  correct  them  in  a  future 
edition.  He  ascribes  the  Mohammedan  use  of  the  name  "  Frank "  to  designate 
Europeans  to  the  time  of  the  first  Crusade  (p.  58) :  it  is  really  at  least  as  old  as 
the  time  of  Luitprand.  In  asking  why  Moscow  should  have  become  a  capital 
(p.  46),  he  omits  all  reference  to  the  Kremlin  hill.  Ho  says  (p.  45)  that  "  none  of 
the  various  Persian  capitals  exist  as  towns,"  but  Ctesiphon  is  practically  represented 
by  Bagdad.     In  referring  to  artificial  capitals,  he  omits  the  remarkable  case  of 


*  *  The  Relations  of  Geography  and  History/    By  the  Rev.  H.  B.  George,  3I.a., 
Fellow  of  New  College,  Oxford.    Oxford :  at  the  Clarendon  Press.    1901. 
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Ottawa.     His  remarks  on  the  Khaibar  pa«8  (p.  26)  are,  if  not  erroneous,  capable 
of  being  misunderstood;  and  be  speaks  as  if  the  Khaibar  and  the  Bolan  were 
practically  the  only  passes  in  that  region,  omitting  the  Gomul  and  the  line  of  the 
Sind  Pishin  railway.     He  seems  not  to  be  aware  that  that  railway,  which  he  does 
not  mention,  has  virtuaUy  superseded  the  Bolan  line.    He  refers  several  times  to 
the  Carpathians  as  if  they  were  a  true  and  p'^rsistent  mountain  range  like  the 
Pyrenees,  wliich  they  are  not,  being,  indee<^,  to  some  extent  a  fiction  of  the  map- 
makers.    He  says  ''  there  is  nothing  in  favour  of  Madrid  except  its  central  position  " 
(p.  49),  without  giving  the  reason  why  Charles  V.  made  it  his  residence.     "  Spain, 
having  no  land  frontier  except  France,  is  more  likely  to  be  permeated  by  French 
influence  than  any  other "  ((».  69).    Nowhere,  however,  are  the  French  so  much 
disliked  as  in  Spain ;  and  the  Pyrenees  are  practically  a  barrier  to  all  land  com- 
munication.   The  influence  of  France  on  Spain  is  chiefly  due  to  the  presence  of 
many  Spaniards  in  Paris.     "  The  Phcenicians  and  the  Jews  dwelt  side  by  side  od 
the  same  coast,  but  they  made  very  different  U8es  of  their  opportunities"  (p.  76). 
The  Jews,  during  the  flourishing  period  of  the  Pbcenicians,  really  dwelt  very  little 
along  the  coast,  being  separated  therefrom  by  Canaanite  tribes.    It  is  a  serionft 
over-statement  to  say  (p.  155)  ''no  physical  frontier  of  more  than  a  nominal 
character  separates  the  region  of  the  Garonne  from  the  region  of  the  Loire."     Aa 
interesting  passage  (p.  150)  points  out  the  strategical  importance,  due  to  physical 
causep,  of  the  region  round  Stirling  in  Scotland ;  but  among  the  battles  noted  tba^ 
of  Sheriffmurie  is  strangely  omitted,  nor  is  there  any  reference  to  the  great  Romazm 
military  station  at  Ardoch.     *'  The  very  title  of  kingdom  of  Italy  is  barely  forty 
years  old**  (p.  192),  but  it  ought  to  have  been  mentioned  that  there  was  a  well^ 
recognized  ''  kingdom  uf  Italy"  in  the  earlier  Middle  Ages.    It  can  hardly  be  saici^ 
that  "in  the  dominions  still  left  to  the  Sulran  the  majority  of  the  iuhabitanta  ar^ 
probably  Greek  "  (p.  279),  for  the  Greeks  are  not  much  more  than  a  coaat-fringe  , 
neither  is  it  true  that  *'  the  Bulgarian  people  had  been  utterly  swamped  in  th0 
multitude  of  their  Slav  subjects  "  (p.  278) ;    nor  are  the  Bulgarians  *'  probably  » 
Turkish  race,**  they  are  more  probably  Finuinh ;    nor  is  it  the  fact  that  "  witU 
the  exception  of  Marseilles,  Greek  settlements  did  not  extend  beyond  Naples'' 
(p.  281),  for  the  colonies  of  Marseilles,  such  as  Antipolis  and  Nicssa  (Antibes  and^ 
Nice),  ought  to  have  been  mentioned,  and  Strabo  tells  us  that  Sagxmtum  wai9 
originally  a  colony  of  Zacynthus.    It  is  no  longer  true,  since  1890, "  that  the  whole 
of  the  population  of  the  United  States,  save  for  the  Irish  element,  is  substantiall/' 
Tentonic  "  (p.  284),  for  there  has  been  a  Urge  Polish,  Russian,  and  Czech  immigra- 
tion ;  nor  is  it  quite  correct  to  say  that  '*  the  Alleghanies  sink  away  into  the  plain 
at  either  end"  (p.  284).     A  more  serious  error  is  the  statement  (p.  283)  that 
"there  have  hsppily  been  no  wars  upon   the  frontier  between  Canada  and  the 
United  States."    And  it  is  odd  that  in  the  chapters  on  mountains  in  connection 
with  war,  hardly  anything  is  said  of  the  important  part  played  by  gorges  in  the 
lower  parts  of  mountains,  e.^.,  of  the  defile  of  Bard,  in  Napoleon's  expedition  across 
the  Great  St.  Bernard. 

The  mention,  however,  of  these  and  some  other  similar  errors  or  omissions, 
must  not  prevent  us  from  recognizing  the  general  merits  of  the  book.  Its  style 
is  Incid  and  agreeable.  It  rectifies  a  gotd  many  current  misconceptions.  It 
contains  many  useful  and  pertinent  remarks,  such  as  those  which  point  out  how 
often  political  caufes  have,  so  to  speak,  overruled  natural  ones,  and  made  the 
frontiers  of  states  depart  from  the  lines  geography  would  have  prescribed.  Take 
it  all  in  all,  it  may  be  recommended  as  a  b  »uk  fit  to  be  used  in  colleges  and  the 
higher  classes  of  schools,  and  one  which  any  one  who  cares  for  history  may  read 
with  profit  snd  pleasure.  James  Bryck. 
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EDUCATION. 

Dbteb's  Phtbioal  Geoobapht.* 

Tbis  is  the  fourth  new  text-hook  oq  Physical  Geography  which  has  recently 
appeared  in  the  United  States.  Like  the  others,  it  is  suited  for  the  higher  classes 
of  secondary  schools,  for  pupil-  teachers,  and  for  the  upper  class;es  in  evening  schools. 
While  the  book  is  not  so  original  as  that  by  Profs.  Davis  and  Snyder,  it  embodies 
most  of  the  results  of  recent  American  research,  and  has  the  great  merit  of  being 
arranged,  on  the  whole,  from  an  educational  rather  than  from  a  purely  logical  point 
of  view,  so  that  the  student  passes  naturally  from  one  chapter  to  another.  While 
we  agree  that  the  dynamics  and  morphology  (or  briefly  the  physiogrsphy)  of  the 
land  can  be  tanght  effpctively  before  that  of  the  seas  or  of  the  atmosphere,  we  have 
graye  doubts  about  the  advisability  of  treating  that  of  the  sea  before  that  of  the 
air.  We  have  no  doubt,  however,  about  the  excellence  of  Prof.  Dryer's  method  of 
beginning  the  treatment  of  each  new  chapter  with  a  general  description  of  the 
phenomena  which  are  to  be  explained  in  it.  The  so-called  realistic  exercises  are 
also,  as  a  rule,  very  happily  devised.  The  sketch-maps,  distribution  maps,  and  the 
other  illustrations  are  mimerous  and  well  chosen,  although  acknowledgments  to 
the  sources  from  which  the  maps  are  taken  are  not  given  in  every  case. 

The  study  of  the  land  is  begun  by  a  consideration  of  erosion  in  general,  which 
is  immediately  followed  by  three  chapters  on  the  Mississippi,  Colorado,  and  St. 
Lawrence  river  systems,  in  which  most  of  the  river  features  the  teacher  wishes  to 
emphasize  are  discussed.  These  three  chapters  and  Chapter  X.,  on  the  Drift  Sheet 
of  North  America,  are  excellent  examples  of  conveying  physiographical  and 
geographical  instruction  simultaneously. 

This  is  one  out  of  many  examples  of  the  art  of  the  skilled  teacher  which  are  to 
be  found  in  the  book,  which  we  cordially  commend  to  teachers  in  this  country  who 
will  appreciate  its  good  points  and  profit  by  its  fresh  methods  of  treatment  and 
fresh  illustrations.  A.  J.  H. 
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The  Annual  Awards. — The  annual  awards  of  the  Society  have  been 
made  as  follows  for  1902:  The  Founder's  Medal  to  Brigadier- 
General  Sir  Frederick  D.  Lugard,  for  the  persistent  attention  demoted 
\>j  him  to  African  geography,  during  his  fourteen  years'  seryice  in 
that  continent,  in  countries  very  little  known ;  the  Patron's  Medal  1o 
Major  P.  Moleeworth  Sykes,  for  his  journeys  in  Persia  extending  over 
nine  years,  and  for  the  support  given  by  him  to  our  native  explorers, 
by  both  of  which  means  our  map-knowledge  of  Eastern  Persia  has  been 
immensely  improved ;  the  newly-founded  Victoria  Medal  to  Mr.  E.  G. 
Bavenstein  (the  first  recipient),  for  his  eflforts  during  forty  years  to 
introduce  scientific  method  into  the  cartography  of  this  country,  and 
for  his  valuable  researches  on  the  geographical  distribution  of  population, 


♦  *  Lessons  in  Physical  Geography.'     By  Charles  R.  Dryer,  m.a.,  f.g.s.a.    New 
York,  etc.    American  Book  Company.    1901. 
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the  climate  of  tropical  Africa,  the  history  of  geographical  explora- 
tion, and  other  important  subjects ;  the  Murchison  Grant  to  Mr.  J. 
Stanley  Gardiner,  for  his  researches  in  Funafuti  island,  in  the  Pacific, 
and  the  Maldive  islands,  in  the  Indian  ocean ;  the  Gill  Memorial  to  Mr. 
G.  G.  Chisholm,  for  the  services  rendered  during  twenty-five  years  to 
geographical  education,  and  for  his  geographical  inyestigations  of  various 
kinds ;  the  Back  Grant  to  Lieut.  Amdrup,  of  the  Danish  navy,  for  his 
two  voyages  of  exploration  to  the  east  coast  of  Greenland;  and  the 
Cuthbert  Peek  Grant  to  Mr.  J.  P.  Thomson,  founder  of  the  Queensland 
branch  of  the  R.G.S.  of  Australasia,  for  the  services  rendered,  by  his 
writings  and  in  other  ways,  to  the  cause  of  geography  in  that  state. 

STmOPB. 

Botanical  Distribution  in  Ireland. — A  laborious  iavestigation  of  the  distri- 

bution  of  the  Irish  flora  has  been  carried  out  by  Mr.  K.  S.  Praeg<nr,  who  has  pub- 
lished the  full  results  as  a  volume  of  the  Proceedings  of  the  Royal  Irish  Academy 
(Series  iii.  vol.  vii.).     The  work  was  uudertakea  some  six  years  ago,  whea  the 
absence  of  detailed  information  concerning  the  distribution  of  plants  in  the  island 
was  brought  to  the  notice  of  Mr.  Fraeger,  who  thereupon  set  himself  the  task 
of   collecting  exact  data   as   to  the   distribution   of   plants  by  counties.      In 
carrying  this  out  he  devoted  five  seasons  to  pergonal  work  in  the  field,  obtaining 
also  the   co-operation  of  various  other  workers.      The  voluminous  work  now 
published  U  based  on  the  new  material  so  obtained,  combined  with  previously 
existing  information,  and,  though  not  laying  claim  to  absolute  completeness,  forms 
a  very  full  record  of  the  distribution  of  Irish  plants  among  the  forty  counties  or 
portions  of  counties  into  which  the  author  has  divided  the  whole  area.    Consisting 
as  it  does  largely  of  lists  of  plants  with  their  localities,  the  work  will  be  chiefly  of 
value  for  purposes  of  reference,  but  the  introductory  chapters  supply  an  instruc* 
tive  view  of  the  general  botanical  features  of  Ireland  and  of  plant  distribution  as 
aflected  by  soil  and  climate.     The  work  begins  with  a  general  sketch  of  the 
physical  characters  of  the  island,  in  which  stress  is  laid  on  the  predominance  of 
Falseozoic  rocks,  and  (in  the  north-east)  Eocene  volcanic  outpourings;  Mesozoic 
rocks,  and  the  Tertiary  sedimentary  formations  with  their  crumbling  clays,  light 
soils,  and  gravelly  wastes,  being  almost  entirely  absent.     The  great  central  plain 
of  carboniferous  limestone,  the  calcareous  character  of  which  is  shared  by  the 
overlying  boulder-clay  formed  of  its  debris,  is  of  much  importance  botanically,  as 
are  also  the  gravelly  esker  ridges — a  remarkable  feature  of  the  central  plain — and 
the  bogs,  which  occupy  13*5  per  ceot.  of  the  whole  surface.    The  main  topo- 
graphic groups  of  the  flora  are  laid  down  thus :  (1)  The  typical  plants  of  the  south 
and  west  coasts  belong  to  three  remarkable  groups — the  first  formed  of  plants 
which  have  their  headquarters  in  the  Pyrenees  or  along  the  Mediterranean  shores, 
and  which  reach  in  Ireland  a  latitude  higher  than  that  which  marks  the  limit  of 
their  range  on  the  continent ;  the  second,  constituting  a  boreal,  almost  sub-arctic 
group,  made  up  of  plants  whose  home  is  in  the  northern  United  States  and 
Canada;   while  the  third  consists  of  plants  characteristic  of  alpine  situations  or 
higher  latitudes  in  Great  Britain.    The  presence  of  the  two  last  is  explained  by 
the  special  climatic  conditions  which  prevail  along  the  west  coast.    (2)  As  might 
be  supposed,  the  flora  of  the  central  plain  is  essentially  calcicolo,  but  is  charac- 
terized also  by  marsh  and  bog  plants  which  are  cut  off  by  the  thick  layers  of 
peat  from  the  calcareous  sub-stratum.     (3)  The  east  coast  flora  diflers  from  that 
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of  the  west  both  in  the  absence  of  the  characteristic  types  above  alluded  to, 
and  in  the  presence  (especially  in  the  south-east)  of  a  number  of  plants  of  light 
Foils,  many  of  which,  in  the  British  isles,  are  essentially  English.  These  features 
are  due  to  climate  as  well  as  soil,  the  former  being  drier,  with  colder  wiuters  and 
warmer  summers,  than  in  the  west.  The  flora  of  Ireland  is  thus  especially 
characterised  by  the  east  and  west  contrast  of  its  elements.  Mr.  Praeger  also 
desciibes  in  more  detail  the  special  plants  of  calcareous  regions,  of  the  sea-coast, 
sandy  and  gravelly  aoils,  bogs,  marshes,  rivers,  and  lakes,  and  calls  attention  to 
the  profound  influence  which  the  operations  of  man  have  exercised  on  the  flora. 


A  Hew  Mountain  Boad  from  the  Indus  to  the  Xaahmir  Vftlley.— 

Major  Bretherton,  j>Ji.o.,  sends  us  an  account  of  a  journey  undertaken  by  him  last 
autumn  for  the  purpose  of  exploring  a  more  direct  route  between  Chilas  on  the 
Indus  and  Bandipur  on  the  Wular  lake  than  the  road  in  common  use,  via  Ramghat 
and  the  Burzil  pass  (13,750  feet),  which,  though  good,  is  very  circuitous.    Starting 
on  September  21,  with  nine  men  and  thirteen  animals,  as  lightly   loaded   as 
possible.  Major  Bretherton  marched  on  the  first  day  19  miles  to  Niat,  the  first  9 
beiog  along  the  good  road  leading  to  Abbottabad,  the  remainder  on  a  rough  country 
path  which  diverges  from  the  road  to  the  left.    Apart  from  the  shaky  cantilever 
bridges,  no  particular  obstacles  were  met  with  on  this  march.    At  Nias  the  party 
was  joined  by  two  Sepoy  guides  of  the  Chilas  levie?,  but  one  of  these  declaring 
himself  unwell,  it  was  decided  to  proceed  with  one  only,  Major  Bretherton's  orderly 
stating  confidently  that  he  knew  the  way  thoroughly.    On  September  21  the  march 
was  resumed  towards  the  Fasat  pass,  the  track  passing  several  awkward  places, 
and  after  three  hours*  plodding  snow  began  to  fall,  soon  obliterating  the  path.    It 
presently  developed   ioto  a  regular  blizzard,  and  to  add   to  the  difficulties  the 
Sepoy  guide  bolted,  while  on  arriving  at  an  amphitheatre  of  deep  snow,  from  which 
five  separate  ravines  led  ^np  to  the  crest-line,  the  orderly  confessed  to  uncertainty 
as  to  the  way.    The  party  had  been  already  three  and  a  half  hours  in  snow  reach- 
ing above  the  knees,  and  as  it  was  impossible  to  see  more  than  20  or  30  yards,  the 
men  became  dispirited.    There  was  nothing  for  it  but  to  examine  each  of  the  five 
ravines,  and  after  two  hours'  searching,  a  break  in  the  cloud  revealed  the  way  to 
the  pass.    At  the  top  of  a  difficult  slope  a  snow  cornice,  some  10  feet  high,  blocked 
the  way,  and  it  was  necessary  to  cut  a  path  on  to  the  crest ;  but  this  was  at  last 
accomplished,  and  the  animals  led  triumphantly  over.    The  height  of  the  pass  is 
stated  by  Captain  Beazeley,  b.£.,  who  has  recently  snryeyed  the  ground,  to  be 
16,200  feet.    At  7.30  p.m.,  after  more  difficulties,  camp  was  pitched  on  a  bleak, 
uninhabited  spot,  near  the  head  of  the  Barai  ravine,  all  of  the  party  suffering  more 
or  less   from  snow-blindness  and  swollen  faces.     On  the  22od  the  Barai  pass 
(14,250  feet)  was  ascended  by  a  steep  snow-slope,  down  which  one  of  the  ponies  was 
precipitated  quite  1000  feet  without  material  injury.    A  descent  was  made  into 
the  Eel  valley,  and  a  sheep-track  found  which  led  to  a  few  huts  at  Mori.    Here 
camp  was  pitched  after  a  harassing  march  of  15  milep,  7  of  them  on  snow.    At  12| 
miles  down  the  valley  from  Mori,  the  Eishanganga  river  was  struck  (September 
23),  and  ascended  to  the  bridge  leading  over  to  the  track  up  the  Matsil  ravine. 
Some  dangerous  places  were  passed,  and  the  bridge,  which  hangs  at  a  height  of  55 
feet  over  the  torrent,  with  a  span  of  90  feet,  proved  a  rickety  structure,  but  was 
crossed  in  safety.    The  track  up  the  Matsil  ravine  was  most  difficult  for  animals, 
hot  at  6.30  a  halt  for  the  night  was  made  at  a  desolate  grassy  glade  called  Chhoti 
Dakki.    On  the  24th,  Major  Bretherton  left  the  baggage  and  struck  out  for  Bandi- 
pur,  ascending  the  Matsil  ravine  past  the  village  of  the  same  name,  and  crossing  the 
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ridge  separatiDg  it  from  the  Lolab  valley  in  Kashmir,  whence  the  Wular  Uke  was 
reached  by  the  road  across  the  Nagmarg  range.  The  total  length  of  this  day's 
march  was  46  miles.  Major  Bretherton  estimates  the  distance  by  the  new  route 
at  116  miles,  as  sgainst  19G  miles  by  the  usual  route.  During  the  journey  he 
noted  minutely  all  the  alterations  necessary  to  convert  the  track  into  a  practicable 
road  for  laden  animals  in  case  the  authorities  should  consider  such  a  course  advis- 
able.   The  difficulties  experienced  were  partly  due  to  the  lateness  of  the  season. 

Horth-West  Balachifltan. — In  part  ii.  vol.  xxzi.  of  the  Memoirs  of  the 
Geological  Survey  of  India^  Mr.  E.  Yredenburg  gives  a  description  of  the  country 
between  28""  dC^  and  aO""  N.,  and  between  60""  30'  and  66^"  E.     South  of  the 
Helmand  river  is  a  great  desert  plain,  with  a  few  irregularly  scattered  groups 
of  hiUs  of  horizontal  or  slightly  bent  strata,  succeeded  in  the  southern  half  of  the 
region  in  question  by  concentric  ranges  of  mountains  concave  to  the  north.     These 
ranges  are  highly  folded  and  closely  set  in  the  west  and  east,  and  strike  north-west 
in  the  west  at  E6h-i-Malik-Sidh,  and  north-east  in  the  east  at  Nushki.    The  inter- 
mediate ranges  are  separated  by  broad  desert  plains  on  the  inner  side,  strewn  with 
black  pebbles  where  not  invaded  by  sand-dunes,  and  probably  indicating  regions  of 
subsidence ;  and  the  ranges  reveal  "  scaly  structure,"  thrubt-planes,  and  overfolds, 
the  thrust  being  towards  the  depressed  areas,  whether  north  or  south  of  the 
mountains.    The  rocks  are  of  the  same  age  and  composition  in  both  the  slightly 
disturbed  desert  and  much  contorted  mountain  areas,  and  consist  of  shales,  sand- 
stones, and  limestones  of  Upper  Cretaceous  to  Upper  Eocene  age,  often  contain- 
ing an  enormous  proportion  of  volcanic  material,  and  in  addition  granites,  syenites, 
diorites,  while  some  more  basic  dykes  have  been  intruded  not  earlier  than  the 
Eocene.    On  the  margin  of  the  desert  plains  near  the  tall  ranges  Siwalik  formations 
dip  towards  the  ranges  which  they  fringe.    This  is  an  area  of  inland  drainage, 
with  irregular  and  ill-defined  basins,  where  water  seldom  reaches  the  sun-cracked 
alluvium  of  the  old  lake^bottoms  (hamuns).    After  a  rare  shower  the  water  runs 
for  a  few  hours  in  parallel  furrows,  often  of  unequal  depth,  which  disappear  after  5 
or  6  miles  in  the  plain.    These  are  not  V-shaped,  but  shallow,  flat- bottomed  troughs 
with  steep  sides.    Where  rainfall  is  heavier,  some  ranges  are  cut  through  by  narrow 
gorges  (tangi),  which  may  be  the  outlet  of  a  comparatively  large  area  within  the 
mountains,  but  beyond  the  last  ridge  the  waters  distribute  themselves  over  an 
alluvial  fan.    The  tilus  of  conglomerate  formed  by  coalescent  fans  forms  a  skirt 
(daman)  to  the  mountain,  which  may  reach  to  very  considerable  heights.    The 
daman  is  naturally  variable  in  composition,  and  water  is  stored  in  the  permeable 
coarser  and  less  movable  deposits,  whence  it  is  drawn  by  artificial  underground 
channels  {kdrez  in  Baluchistan,  and  kandt  in  Persia),  and  by  sinking  artesian  wells 
to  form  oases  (cf.  Oldham,  Bee,  Qeol,  Surv.  ImL,  xxv.  (1892),  pp.  36-53).    When 
the  rainfall  is  heavy  enough,  boulders  are  cajrf  ied  to  the  plain  and  form  the  stony 
desert?,  or  dashts.    Only  a  few  streams,  e,g.  the  Lora,  Mashkel,  and  Tahlab,  are 
large  enough  to  form  a  channel  on  the  plain,  and  as  a  rule  the  water  gathers  into 
shallow  pools,  which,  when  they  dry  up,  leave  a  light-coloured  mud  deposit  called 
pat,  the  most  barren  parts  of  the  desert  where  not  irrigated.    The  hamuns  are 
but  pats  writ  large,  e.g.  the  Lora  Hamun.    An  unusually  deep  pool  may  form  a 
perennial  sheet  of  water  called  a  nawar,  whose  banks  are  studded  with  tamarisks, 
beyond  which  is  a  cultivated  oasis.    **  The  depression  in  which  are  collected  the 
waters  of  the  Helmand  basin  afifords  an  instructive  illustration  of  the  uncertain 
manner  in  which  hydrographic  basins  are  defined  in  a  desert  region.    The  waters 
of  the  Helmand  and  of  several  rivers  flow  into  two  shallow  fresh-water  lakes  sur- 
rounded by  a  reedy  swamp.  Sometimes  the  lakes  overflow  into  this  marsh,  and  thus 
become  united.    The  fertile  plain  of  Seistdu  proper  is  but  the  delta  of  the  Helmand, 
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Mid  baB  been  formed  partly  by  the  sediments  carried  by  that  river  into  a  lake 
which  formerly  occupied  the  entire  depression,  and  partly  owing  to  the  desiccation 
of  the  Iske  itself.  The  hamuna  and  marshes  that  still  exist  are  separated  in 
ordinary  seasons  by  a  low  watershed  from  the  southern  and  lowest  part  of  the 
depression,  which  oontaios  the  Zirreh  lake.  Thus,  in  ordinary  seasons  the  Gaud-i- 
Zirreh  is  the  centre  of  a  basin  absolutely  distinct  from  that  of  the  Helmand,  .  .  . 
but  when  the  flood  of  the  Helmand  is  exceptionally  abundant,  the  water  of  the 
combined  lakes  of  Seist&n  rises  to  the  level  of  the  low  watershed,  and  flows  through 
the  channel  of  the  Shelag  river  into  the  Ghiud-i- Zirreh.** 

IMfltribution  of  Vertebrata  in  India  and  the  Heighbonring  Conntries. 

— ^The  Boyal  Society  has  recently  published  an  important  paper  by  Dr.  W.  T. 
Blanford  on  the  subject  of  the  distribution  of  vertebrate  animals  in  India,  Ceylon, 
and  Burma  (Philoaophical  TraMoctiaru^  Series  B,  vol.  194,  pp.  33&-436,  Map).* 
The  author's  object  is  to  determine  the  natural  divisions  of  the  Indian  Empire 
on  the  basis  of  our  present  knowledge  of  the  vertebrata,  and  especially  to  ascer- 
tain the  zoological  relations  between  the  Indian  peninsula  and  the  neighbouring 
countries.    The  plan  adopted  for  the  study  has  been  to  divide  the  whole  country 
into  nineteen  tracts,  distingiushed  by  physical  characters— such  as  rainfall,  tem- 
perature, presence  or  abeence  of  forests,  and  prevalence  of  billy  ground,  and  to 
construct  tables  showing  the  distribution  of  each  genus  of  land  or  fresh-water 
vertebrates  in  the  tracts.    The  preliminary  subdivision  of  the  whole  area  is  the 
following:  A.  The  Indo-Chingetic  plain.     B.  The  Indian  peninsula.     C.  Ceylon. 
D.  The  Himalayas.    E.  Assam  and  Burma.    A  review  of  the  fauna  of  the  tracts 
leads,  among  others,  to  the  following  conclusions:    I.  The  Punjab  tract  dififtrs 
so  greatly  in  its  fauna  from  the  Indian  peninsula  and  from  all  countries  to 
the  esstward,  that  it  cannot  be  regarded  as  part  of  the  Indo-Malay  or  Oriental 
region.    All  genera  met  with  in  the  Punjab  tract  and  wanting  further  east,  are 
either  Holarctic  forms  or  peculiar,  but  with  Holarctic  affinities.    II.  The  Hima- 
layas above  forest  range,  together  with  such  portions  of  Tibet  as  come  within 
Indian  political  limits,  belong  to  the  Tibetan  subregion  of  the  Holarctic  region, 
in.  India  proper  from  the  base  of  the  Himalayas  to  Cape  Comorin,  and  from  the 
Arabian  sea  and  the  eastern  boundary  of  the  Punjab  tract  to  the  Bay  of  Bengal 
and  the  hills  forming  the  eastern  limit  of  the  Gangetic  alluvium,  should,  with 
Ceylon,  be  regarded  as  a  single  subregion,  which  may  be  termed  the  Cisgangetic  sub- 
region.    The  Cisgangetic  fauna  differs  from  the  Transgangetic  more  especially  in 
the  batrachians,  of  which  half  the  genera  are  distinct  in  each.  The  difierence  between 
the  Cisgangetic  fauna  and  that  inhabiting  the  rest  of  the  Indo-Malay  or  Oriental 
region  is  shown  to  consist  partly  in  the  absence  in   the  former  of  numerous 
Eastern  types,  and  partly  in  the  presence  of  two  constituents  besides  the  Oriental 
genera.    One  of  these  constituents  consists  of  mammals,  birds,  and  reptiles,  having 
a  direct  relationship  with  Ethiopian  and  Holarctic  genera,  and  with  the  Pliocene 
Siwalik  fauna ;  it  may  be  distinguished  by  the  term  Arjan.    The  other  is  com- 
posed of  reptiles  and  batrachians,  and  may  be  termed  the  Dravidian  element. 
Thia  is  pointed  out  as  being  probably  the  oldest  part  of  the  Cisgangetic  fauns, 
and  may  have  inhabited  the  country  since  India  was  connected  by  land  with 
Madagascar  and  South  Afiica,  across  what  is  now  the  Indian  ocean,  in  Mesozoic 
and  early  Cenozoic  times.    Another  peculiarity  of  the  Indian  peninsula  fauna  is 
tbe  presence  of  genera  and  species  which  are  found  on  both  sides  of  the  Bay  of 
Bengal,  but  not  in  the  Himalayas  or  Northern  India.    IV.  The  forest  area  of 
tbe   Himalayas  belongs  to  the  same  subregion  as  Assam,  Burma  (except  south 

♦  Abstract  in  Proe.  Royal  SoeUiy,  vol.  Ixvii.,  No.  441,  pp.  484-4M. 
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TeDasserim),  Southern  China,  Tonkin,  Siam,  and  Cambodia,  to  which  the  term 
Transgangetic  may  be  applied.  The  fauna  of  the  Himalayan  forest  area  is  partly 
Holarctic,  partly  Indo-Malay,  and  is  remarkably  poor,  when  compared  with  the 
Ciagangetic  and  Burmese  faunas,  in  reptiles  and  batrachians.  The  Oriental 
element  in  the  fauna  is  richly  represented  in  the  Eastern  Himalayas,  and 
gradually  diminishes  to  the  westward.  These  facts  appear  to  be  consistent  with 
the  theory  that  the  Oriental  constituent  of  the  Himalayan  fauna  has  migrated  into 
the  mountains  from  the  eastward  at  a  comparatively  recent  period.  V.  Southern 
Tenasserim  agrees  best  in  its  vertebrata  with  the  Malay  peninsula,  and  should  be 
included  in  the  Malayan  subregion  of  the  Indo-Malay  region.  The  author  points 
out  that  many  of  the  remarkable  features  in  the  distribution  of  Indian  vertebrates 
may  possibly  have  been  due  to  the  Glacial  epoch. 

Altitudas  in  Asiatic  Russia. — Prince  Kropotkin  writes  to  US  as  follows 
on  this  subject:  "The  Russian  Geographical  Society  has  lately  issued,  in  the 
Memoirs  for  Oeneral  Geography,  vol.  xxxi.  2,  a  very  useful  work  by  Dr.  Hikish, 
entitled  'Catalogue  of  Altitudes  in  Asiatic  Russia  and  some  Adjacent  Portions 
of  Asia/  on  the  basis  of  the  data  published  down  to  1894.  There  formerly 
existed  only  one  catalogue  of  altitudes  in  Eastern  Siberia  and  parts  of  Mongolia, 
which  was  compiled  and  calculated  by  myself  in  1872,  and  contained  altitudes 
of  870  different  spots.  Numerous  barometrical  observations  have  been  made 
since,  especially  in  Turkestan  and  Western  Mongolia,  but  they  remained  scattered 
in  the  publicatious  of  the  Geographical  Society,  as  well  as  in  different  volumes  of 
travel,  both  Russian  and  English.  Suffice  it  to  say  that  if  we  exclude  from  Dr* 
Hikish's  catalogue  those  altitudes  which  were  included  in  the  former  work,  there 
remain  over  9000  altitudes  which  are  now  catalogued  for  the  first  time,  to  which 
A.  A.  Tillo,  who  had  begun  editing  this  volume  shortly  before  his  death,  added 
1130  more,  thus  bringing  the  grand  total  to  11,629  separate  determinations.  It 
must  be  remembered,  however,  before  making  use  of  this  catalogue,  that  the  alti- 
tudes are  given  in  it  such  as  they  were  published  by  the  different  calculators,  all  of 
whom  have  taken  widely  different  altitudes  for  the  fundamental  points  of  their 
respective  catalogues.  Thus  the  Kropotkin  catalogue  was  based  on  the  following 
fundamental  altitudes :  Irkutsk,  1285  feet  (level  of  Angara,  1255) ;  Nercbinsky 
Zavod,  2012;  Krasnoyarsk,  408 ;  Leoa  at  Yakutsk,  214;  Tikhono-Zadonsk  mine, 
2185  feet.  However,  the  altitude  of  Irkutsk  still  remains  unsettled,  as  it  was  thirty 
years  ago.  According  to  the  great  levelling  which  was  made  across  Siberia,  and  the 
results  of  which  were  published  in  1888  by  W.  Fuss,  the  altitudes  of  different  spots 
at  Irkutsk  are  1484  and  1521  feet  (this  last  for  the  Church  of  the  Holy  Cross),  and 
the  altitude  of  the  Angara  is  1470  feet.  The  same  levelling  gives  498  feet  for 
Krasnoyarsk,  and  450  feet  for  the  level  of  the  Yenisei  at  that  town.  Now,  it  has 
already  been  mentioned  in  the  Izvestia  of  the  Russian  Geographical  Society  that  a 
serious  mistake  has  crept  into  the  levelling  between  Krasnoyarsk  and  Irkutsk, 
and  that,  owing  to  it,  the  altitude  of  Irkutsk  (1520  feet),  as  well  as  of  the  Angara 
at  Irkutsk,  is  taken  too  high.  Such  an  error  seems  the  more  probable,  as  the 
railway  levelling  between  Krasnoyarsk  and  Irkutsk  does  not  give  for  the  capital 
of  East  Siberia  so  great  an  altitude,  and,  as  has  already  been  pointed  out  once  in 
this  Journal,  the  extremely  great  heights  of  the  barometer  which  are  sometimes 
observed  in  winter  seem  to  point  to  an  error  in  the  same  direction.  In  all  probability, 
the  altitude  of  Irkutsk — and  consequently  of  Lake  Baikal — is  taken  about  100  feet 
too  high.  It  would  be  most  desirable  that  this  point  should  be  definitely  settled, 
the  more  so  as  the  scientific  value  of  the  Catalogue,  just  now  published  by  the 
Geographical  Society,  would  be  considerably  increased,  if  the  present  uncertainty 
of  from  100  to  200  feet  in  the  altitude  of  Irkutsk — and  of  thousands  of  other  spots 
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based  upon  the  altitude  of  the  East  Siberian  capital — were  definitely  removed  before 
the  original  railway  levellings  have  been  forgotten  or  loBt.  Let  us  add  that  the 
catalc^ue  is  very  well  edited,  and  contains  two  most  valuable  alphabetical  indexes, 
one  of  all  the  altitudes,  and  another  of  the  authors." 

Tha  Haiym  Region. — ^Tbe  ninth  volume  of  the  statistical  section  of  the 
Memoirs  of  the  Russian  Geographical  Society  contains  a  valuable  paper,  by  A.  Tb. 
Plotnikoff,  on  the  Narym  region  of  the  government  of  Tomsk,  with  a  map.  Tbe 
work  is  chiefly  ethnographical  and  statistical,  and  contains  a  detailed  description 
of  the  inhabitantg — Russians,  Ostyaks,  and  Ostyak-Samoyedes — preceded  by  a 
good  physical  and  geographical  sketch  of  the  country  and  an  historical  sketch  of 
its  conquest  and  colonization.  The  Narym  region  is  a  very  interestiog  remnant 
of  a  sea  which  covered  the  lowlands  of  Western  Siberia  in  Post-Pliocene  times. 
It  is  a  level  plain,  nearly  100,000  square  miles  in  extent,  the  highest  portion  of 
which,  the  Vas'yugan  tundra  (30,000  square  miles),  barely  rises  500  feet  above 
sea-level.  This  last  occupies  the  watershed  between  the  Ob  and  the  Irtysh,  and 
represents  an  immense  marsh,  wbicb,  during  tbe  period  of  inundation  by  the 
rivers,  becomes  a  vast  lake,  described  by  the  inhabitants  as  "  the  Yas'yugan  sea." 
In  ordinary  times  this  immense  marsh  is  covered  on  its  surface  with  a  floating 
carpet,  composed  of  decaying  vegetable  matter,  clothed  with  grass  in  summer. 
Small  knolls,  called  iomars,  composed  of  decayed  rough  grasses  and  dry  stems  of 
wood,  and  covered  with  low  growths  of  birch  (seldom  more  than  1  or  2  feet  high), 
rise  amidst  this  floating  carpet ;  they  are  also  not  rooted  in  the  ground,  but  float 
on  the  surface  of  the  marsh.  Petrified  wood — we  are  told — and  horns  (of  rein- 
deer?) are  occasionally  found  in  these  knolls.  The  surface  of  the  tundra  is  usually 
dry  in  summer;  but  as  the  carpet  of  vegetation  floats  over  tbe  surface  of  tbe 
marsh,  water  appears  as  soon  as  pressure  is  exerted  upon  the  floating  carpet, 
often  under  the  pressure  of  man's  foot.  The  Ostyaks  cross  it  by  laying  three 
poles  on  its  surface,  and  moving  two  of  them  at  every  four  steps.  Where  the 
tundra  is  dry  no  such  aids  are  necessary,  but  it  is  as  difficult  to  march  over  it  as 
over  a  sandy  desert.  Bears  and  reindeer  find  no  difficulty  in  crossing  tbe  tundra, 
and  yet  the  natives  say  that  the  bear  occasionally  finds  difficulties,  and  in  such 
case  carries  with  him  a  piece  of  wood.  Uoinhabitable  thoogh  such  a  territory 
may  seem  at  first  sight,  it  has  nevertheless  its  inhabitants,  who  find  their  means 
of  living  in  the  immense  forests,  which  supply  furs  and  cedar-nuts,  and  in  the 
riverp,  which  teem  with  fish.  Evidently  it  is  only  along  tbe  courses  of  the  rivers 
that  the  villages  can  be  built,  and  yet  we  find  in  these  inhospitable  tracts  nearly 
5350  Russians — nearly  all  peasants — and  about  3500  natives.  The  latter  are, 
however,  on  the  decrease,  as  they  numbered  7500  in  1805.  The  work  has  a  map 
on  the  scale  of  27  miles  to  the  inch. 

A  Journey  aoross  Sumatra. — It  is  stated  in  the  Deutsche  Rundschau  fur 
Oeographie  that  a  small  military  column  under  Major  Van  Daalen,  while  engaged 
in  operations  against  the  claimant  to  the  throne  of  Acheb,  has  succeeded  in  cross- 
ing Sumatra  through  the  almost  unknown  territory  of  the  Qajus,  a  tribe  which 
has  in  the  past  shown  itself  hostile  to  the  Dutch  authorities. 

AFBIOA. 

The  Hdanga  Diitrict  of  MaahonalancL— Mr.  Stanley  P.  Hyatt  sends  us 

the  following  account  of  the  Ndanga  district  of  Mashonaland,  which  stretches 
south-east  from  Fort  Victoria,  and  includes  the  zone  of  broken  picturesque  country 
by  which  the  dreary  high  veldt  passes  into  the  flat,  waterless,  and  bush-covered 
plains  which  extend  to  the  Portuguese  border.  This  belt  of  mountainous  country, 
which  runs  sonth-west  towards  the  Crocodile  river,  has  hero  a  width  of  about  GO 
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miles,  and  ends  abruptly  with  a  drop  of  several  hundred  feet.  Huge  masses  of 
granite  are  intersected  by  fertile  valleys,  traversed  by  streams  of  clear  water,  and 
all  available  land  is  either  cultivated  or  used  for  grazing  purposes  by  the  nativesi 
who  are  pure  Makalanga.  In  the  arid  bush  veldt  the  population  consists  of  small 
communities  of  Mahlinga,  scattered  along  the  banks  of  the  larger  rivers,  who,  before 
the  Zulu  invasion  early  in  the  last  century,  occupied  the  whole  country  as  far  as 
the  coast.  The  Makalanga  grow  large  crops  of  "mpoko,"  a  small  red  grain 
resembling  rape-seed,  and,  in  the  lower  parts  of  the  kopje  country,  excellent  tobacco* 
They  possess  considerable  numbers  of  black  cattle,  small,  but  beautifully  built, 
and  very  hardy.  The  Mahlinga  grow  comparatively  small  crops,  and  possess 
practically  no  cattle ;  but  their  sheep  and  goats  are  much  superior  to  those  of  the 
Makalanga.  Under  the  present  settled  regime,  which  has  put  a  stop  to  the  former 
raids  of  the  Matabele  and  Mchangana  Zulus,  the  Makalanga  are  increasing  rapidly, 
and,  though  at  present  quiet  and  contented,  may  possibly  give  trouble  in  the  future. 
Individuals  with  decided  Semitic  features  are  common  among  them,  and,  but  for 
their  dark  skins,  might  be  taken  for  Levantine  Jews.  This  cast  of  face  seems  to 
be  of  the  nature  of  an  occasional  reversion  to  the  type  of  an  alien  ancestor.  The 
customs  and  traditions,  and  especially  the  sacrificial  rites  of  the  Makalanga,  are 
interesting,  and  their  language  differs  from  that  of  their  neighbours  in  having  no 
"  click  "  sounds.  The  Mahlinga  have  copied  the  dress  and  customs  of  the  Mchan- 
gana, and  speak  a  kind  of  bastard  Zulu.  Their  country  seems  to  have  been  once 
invaded  by  the  Portuguese,  as  traditions  exist  of  a  force  of  white  men  having  been 
cut  up  by  the  natives  between  the  Mtelekwi  and  Ngwezi  rivers,  long  before  the 
advent  of  the  Zulus.  In  the  mountainous  country  there  are  large  belts  of  Mahobba- 
hobba  trees,  with  straight  trunks  and  soft  but  durable  wood,  used  for  building 
purposes;  but  otherwise  the  trees  are  stunted  and  of  little  value.  Much  of  the 
sur&ce  is  covered  with  bracken,  which  seems  identical  with  the  English  species. 
In  the  bush  coontry  large  areas  are  occupied  by  mopani  trees,  which  often  attain 
a  large  sise.  In  the  angle  between  the  Sabi  and  Lundi  rivers,  the  bush  becomes 
a  veritable  jungle,  with  dense  undergrowth.  The  ground  here  is  stony,  with 
practically  no  grass,  but  in  some  parts  of  the  bush  country  there  is  a  coarse  grass, 
from  which  the  natives  extract  salt  by  burning.  Game  of  all  sorts  abounds  in  the 
bush  country,  including  antelopes  of  many  kinds,  wild  pig,  elephants  (in  the 
neighbourhood  of  the  Portuguese  border),  while  lions,  leopards,  and  hyasnas  give 
much  trouble.  Buffalo  are  practically  extinct  west  of  the  Sabi.  Huge  fish  are 
found  in  the  pools  of  the  Lundi,  the  so-called  '*  barbel "  sometimes  scaling  60  lbs. 
In  the  dense  bush  near  the  Portuguese  frontier,  there  is  a  species  of  guinea-fowl 
which  is  apparently  unknown  to  naturalists.  It  is  larger  than  the  common  variety, 
and  the  head  is  covered  with  a  large  crest  of  white  feathers,  while  the  skin  of  the 
face  and  neck  is  a  brilliant  red.  The  spots  are  very  small,  and  of  a  bright  metallic 
blue.  Important  discoveries  of  coal  and  copper  have  lately  been  made  near  the 
Gheredsi  and  Sabi  rivers.  The  former  occurs  in  a  sandstone  formation,  and  the 
outcrop  is  large,  but  of  a  poor  quality,  though  improving  at  a  slight  depth. 
The  copper  has  been  extensively  worked  by  the  ancients,  the  workings  taking  the 
form  of  huge  quarries,  sometimes  500  feet  in  length. 

Monntain  Flora  at  tlia  Cape. — Dr.  R.  Marloth,  who  a  few  years  ago  col- 
lected botanical  specimens  from  some  of  the  higher  peaks  in  the  south-west  of 
Gape  Colony,  gives  the  results  of  his  investigations  in  the  Traneactions  of  the 
South  African  FhilosophuxU  Society  (vol.  xi.  part  3,  1901).  In  ascending  the 
higher  mountains,  e.g,  the  Great  Winterhoek,  near  Tulbagh,  the  last  arborescent 
shrubs  are  passed  at  about  4000  feet,  while  higher  up  only  low  shrubs  of  heath, 
composites,  BruniaceoBj  Huiciceoe,  etc.,  cover  the  slopes,  becoming  gradually  smaller 
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and  more  compact.     It  is  only,  however,  when  about  6000  feet  is  reached  that 
types  of  alpine  character  appear,  and  of  the  comparatively  few  summits  which 
exceed  that  height  in  the  south-western  district  of  the  Cape  Colony,  few  have  yet 
been  explored  botanically.    Dr.  Marloth  collected  from  five  peaks  above  6000  feet, 
securing  seventy-two  species,  of  which  he  enumerates  the  names,  though  these  do 
not  constitute  the  whole  flora.    He  points  out  that,  owing  to  the  general  xerophytic 
character  of  the  plants  at  the  Cape,  and  the  consequent  need  of  such  differentiation 
as  may  guard  them  against  excessive  transpiration,  one  of  the  usual  distinotioDs 
between  the  vegetation  of  higher  and  lower  regions  is  wanting.     The  general 
composition  of  the  higher  flora  is  practically  the  same  as  that  of  the  lower  slopes 
and  valleys.    It  includes  a  few  species  known  from  the  plains  below,  a  number 
of  others  known  from  the  foot  of  the  mountains,  and  some,  e.g.  Erica  sihana  and 
Anemone  capenns,  which  are  also  found  at  or  below  the  altitude  of  Table  mountain, 
3549  feet.    In  several  cases,  however,  the  specimens  from  the  high  regions  repre- 
sent distioct  varieties,  if  not  new  species,  and  the  characteristic  stunted  and 
cushionlike  growth  of  alpine  plants  is  often  noticeable,  whilo  all  plants  with  perma- 
nent foliage  are  thickly  covered  with  hairs.    It  must  be  remembered,  also,  that 
our  knowledge  of  this  flora  is  still  incomplete,  and  that  a  number  of  truly  aljnne 
types  may  yet  be  found. 

Baron  von  Stein's  Expedition  in  the  Southern  Kamenin.-  -This  im- 
portant expedition,  of  which  some  account  was  given  in  the  February  number  of 
the  Journal,  has  now  been  brought  to  a  successful  conclusion,  and  detuls  of  the 
return  march,  in  great  part  by  new  routes,  are  given  in  the  first  three  numbers 
of  the  Kdonialblatt  for  the  present  year,  accompanied  by  an  excellent  map.  The 
further  results  seem  entirely  to  confirm  Biron  von  Stein's  statements  as  to  the 
ccnrse  of  the  Ja  and  the  general  geography  of  the  region.  A  detour  was  made 
to  the  south  for  the  purpose  of  visiting  the  Bule  countries  on  the  southern  limb  of 
the  great  bend  of  the  Ja,  of  the  identity  of  which  with  the  Ngoko  there  seems 
now  no  doubt.  Rapids  were  found,  as  previously  reported,  on  this  section  of  the 
river,  and  a  fall  of  some  25  feet  also  heard  of,  but  there  are  considerable  stretches 
in  which  the  river  may  prove  useful  as  a  means  of  communication.  The  country 
as  a  whole  shows  little  variation  of  level,  and  even  on  the  water-parting  between 
the  two  sections  of  the  Ja  the  highest  ^^oint  is  only  some  500  feet  above  the  rest 
of  the  surface.  Much  progress  has  been  made  towards  opening  direct  commercial 
relations  with  the  coast,  and  the  Nyem  tribes  show  a  desire  to  deal  direct  with  the 
white  men,  their  ivory  and  rubber  being  at  present  forwarded  to  the  Batanga  coast 
through  the  intervention  of  the  Bule.  From  Bijum,  in  the  Nyem  country.  Baron 
von  Stein  made  a  wide  circuit  to  the  north,  reaching  the  important  town  of  Bertua, 
reached  by  Dr.  Pleyn  on  his  last  disastrous  expedition.  The  route  led  across  the 
source  region  of  the  Ja,  Bumba  (the  other  branch  of  the  Ngoko),  Nyong,  and 
Dume,  the  last-named  being  an  important  branch  of  the  Eadei  or  western  head— 
stream  of  the  Sanga,  and  valuable  information  as  to  the  hydrography  of  tfa^ 
region  was  obtained,  by  which  considerable  alterations  will  be  introduced  on  on 
maps.  It  was  also  found  that  the  forest  region  extends  further  north  than  h 
been  supposed.  Baron  von  Stein's  account  contains  much  interesting  informatioi 
on  the  native  tribes  met  with,  as  well  as  on  the  present  and  future  possibilities  o: 
trade,  which  in  the  northern  parts  of  the  region  is  at  present  in  the  hands  of  th^ 
Hausas,  whose  influence  is  firmly  established  at  Bertua.  He  recommends  th9 
Introduction,  as  currency,  of  pieces  of  brass  wire,  such  as  are  in  use  on  the  middle 
Congo.  The  numbers  of  French  five-franc  pieces  imported  has  so  depredated  th» 
siWer  currency  that  the  franc  now  stands  at  only  one  hundred,  or  at  most  two 
hundred,  cowries  in  Ttlue. 
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Exploration  in  Preneh  CongO.^News  baa  lately  been  received  in  France  of 
the  successful  termination  of  a  journey  of  exploration  between  the  Sanga  and 
Ubangiy  undertaken  in  July  last  by  M.  Dessirier  de  Pauwel.  The  result  of  the 
journey  is  to  extend  the  knowledge  of  the  Bali,  partially  explored,  as  already  an- 
nounced in  the  Journal^  by  MM.  Fredon  and  Gadenat.  From  the  Bangi  station 
M.  de  Pauwel  went  through  the  Bonjo  country  to  the  Lobai  (of  which  the  Bali  is 
the  upper  course),  afterwards  proceeding  north  by  that  river  to  Carnot  on  the 
Sanga.  The  Lobai  is  said  to  be  an  important  stream,  and  to  have  three  upper 
hranches  in  addition  to  the  BalL 

Eeinlts  of  tbe  German  Pendnlnm  Expedition  in  Eait  Africa.— Daring 

the  course  of  the  German  Expedition  in  East  Africa  under  Lieut.  Glauning  and 
Dr.  Eohlschiitter,  an  outline  of  the  work  accomplished  was  from  time  to  time 
given  in  the  Journal  from  the  prelimiDary  reports  of  the  travellers.  A  fuller  account 
of  the  results  of  the  expedition  from  a  geographical  point  of  riew  was  last  year  given 
by  Dr.  Eohlschiitter  at  the  '^  G^ographentag "  at  Breslau,  and  is  now  printed  in 
the  proceedings  of  the  meeting  (also  issued  separately  as  a  reprint).  The  first  part 
of  the  paper  deals  with  the  cartographical  results,  some  of  which  have  already  been 
recorded  in  the  MitteQungen  aus  den  DeuUchen  Schutzgehieten,  and  referred  to  in 
the  Journal.  The  most  important  are  those  obtained  by  triangulation  in  the 
mountainous  districts  north  of  Lake  Nyasa,  especially  on  a  line  crossing  the 
Ukinga  mountains  of  the  station  of  Nasaurua.  Dr.  Eohlschiitter  urges  the  im- 
portance of  more  accurate  surveys,  and  alludes  especially  to  the  difficulty  which 
exiBts  of  fitting  together  surveys  of  dififerent  districts  in  the  absence  of  a  knowledge 
of  the  varying  deviations  of  the  plumb-line  from  the  vertical,  which  show  consider- 
ahle  differences  in  short  intervals.  The  most  interesting  part  of  the  paper  is,  how- 
ever, that  dealing  with  the  rift-valley  systems  of  East  Africa,  the  study  of  which, 
in  relation  to  possible  disturbances  in  the  force  of  gravity  in  their  neighbourhood, 
such  as  have  been  found  to  exist  on  the  shores  of  the  Red  sea,  formed  the  main 
task  of  the  expedition.  The  observations  have  not  yet  been  worked  out  sufficiently 
to  allow  a  statement  of  results  from  this  point  of  view,  but  the  work  of  the  ex- 
pedition has  thrown  new  light  on  many  points  connected  with  the  morphology  of 
the  rift-valleys  which  are  of  much  interest.  Like  Bernhardt,  Dr.  Eohlschiitter 
shows  that  the  Nyasa  rift-valley  bifurcates  at  the  north  end  of  the  lake,  but  he 
points  out  also  that  there  is  an  additional  fault-scarp  running  parallel  with  Nyasa 
on  the  east  of  the  Einga  mountains,  and  also  that  the  north-western  main  branch 
— that  of  Lake  Bukwa — cleaves  the  Nyasa  trough  by  two  separate  arms,  separated 
by  the  uplands  of  Nyika,  the  more  southerly  of  the  two,  which  follows  the  line  of 
the  Songwe,  Nkana,  and  Saisi  valleys,*  being  defined  on  its  south  side  by  the 
northern  escarpment  of  Mount  Waller.  Further  north  the  Bukwa  trough  can  be 
traced  distinctly  to  its  junction  with  that  of  Tanganyika  (a  fact  already  hinted  at 
by  Mr.  Hore,  though  since  denied  by  Mr.  J.  E.  Moore),  the  apex  of  the  Fipa 
plateau,  which  lies  between  the  two  rift-valleys,  occurring  at  Karema.  The  Bukwa 
valley  appears  to  be  continued  westward  in  the  Lukuga  gap  on  the  west  of 
Tanganyika,  and  has  thus  been  intersected  by  the  later  subsidence  of  the  latter. 
Bukwa  must,  therefore,  like  Tanganyika,  have  been  occupied  by  a  Jorassic  sea, 
if  Mr.  Moore's  theory  is  accepted,  and  Dr.  Fiilleborn  has  found  indications  that  it 
too  contained  a  special  fauna.   As  regards  the  rift-valleys  between  Victoria  Nyanza 


*  It  was  suggested  in  the  Journal  for  1896,  in  a  review  of  Dr.  Gregory's  'Great 
lUft-valley,'  that  the  Nyasa  trough  might  be  continued  north-west  by  the  Songwe  and 
SedBi  valleys,  though  the  idea  was  oriticixed  at  tho  time  by  a  writer  in  the  Zamibar 
QateUe. 
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and  the  coast,  seFeral  important  facts  were  brought  to  light.  It  seems  probable  that 
the  Nyarasi  or  Eyassi  trough  is  continued  eastward  across  the  main  rift^Talleji 
while  a  parallel  trough — that  of  Sale — seems  to  exist  to  the  north,  intersecting  the 
main  valley  at  the  Natron  lake.  Both  of  these  have  their  floors  formed  of  horixontal 
deposits  which  give  evidence  of  having  been  laid  down  in  old  salt-lakes.  The 
main  rift-valley  is  at  a  decidedly  lower  level  than  that  of  Nyarasi  at  the  point  of 
intersection,  and  it  thus  lays  bare  a  section  of  the  latt?r.  Its  comparatively  recent 
origin  receives  fresh  confirmation  from  the  fact  that  its  subsidence  has  carried  with 
it  the  half  of  a  volcano  situated  on  the  floor  of  the  Sale  trough. 

AKXBIOA. 

Forty-mile,  Yukon  Territory.— Mr.  G.  L.  Gordon,  headmaster  of  the  SL 

Jameb'  Diocesan  School  at  Forty-mile,  Yukon  Territory,  sends  us  an  aoooont  of 
that  remote  settlement  lying  almost  on  the  arctic  circle,  and  forming  the  most 
north-westerly  settlement  in  the  British  Empire.    The  Forty-mile  creek,  on  the 
delta  of  which  the  town  stand?,  is  well  known  as  traversing  some  of  the  richest  of 
the  recently  discovered  gold-fields,  but  its  site  was  frequented  from  about  1858  by 
the  old  fur-traderp,  who  had  here  their  "  Fort  McQueston.'*    At  present  some  100 
to  150  miners  are  working  the  bars  in  its  vicinity,  and  make  the  town  their  depot 
for  supplies,  while  on  an  adjoining  island  is  a  settlement  of  fifty  to  sixty  Indians 
under  the  Church  Missionary  Society.    No  very  good  character  is  given  to  them, 
as  they  are  said  to  be  superstitious,  and  when  out  of  control  of  the  miedonariis 
addicted  to  drink,  while  stubbornness,  pride,  selGshness,  and  ingratitude  are  put 
down  as  prominent  traits.    Other  tribes,  known  as  "  Tanarias,"  from  the  hills  near 
which  they  live,  have  villages  up  the  creeks,  and  are  far  more  intelligent  thin  the 
river  people,  and  do  a  large  trade  in  furs.    Apart  from  gold  the  country'd  reaouroes 
are  slightly  developed,  though  coal,  copper,  and  other  metals  exist,  and  some  coal 
is  worked.    At  Coal  creek,  some  10  miles  below  Forty-mile,  about  2000  tons  were 
turned  out  during  the  last  season.    The  agricultural  resources  are  said  to  be  suffi- 
cient, if  developed,  to  supply  twice  or  three  times  the  present  population  of  the 
country.    Vegetables  snd  cereals,  as  well  as  garden  flowers,  can  be  grown  suooess- 
fully,  and  Mr.  Gordon  sends  details  as  to  his  own  attempts  at  cultivation,  which 
prove  the  luxuriance  with  which  plants  grow  during  the  summer  months.    The 
fact  that  at  3^  feet  below  the  surface  the  soil  is  permanently  frozen  is  said  to  be 
rather  advantageous  than  otherwise,  as  helping  to  retain  the  moisture  during  the 
long  suDQmer  days  with  hot  sun  for  twenty  hours.    Game  is  abundant  and  fresh 
meat  plentiful,  and  the  Yukon  salmon  are  a  great  resource  both  to  whites  and 
Indians.    Rats  and  mice  are  a  plague,  but  with  the  recent  introduction  of  cats 
(which  have  sold  for  $25  a  piece)  they  have  become  scarcer.    Horses  and  oxen  are 
being  brought  in,  and  will  soon  supersede  the  dog  as  a  beast  of  burden.    The 
neighbourhood  of  Forty-mile  has,  owing  to  its  sheltered  position,  cooler  summers 
and  warmer  winters  than  many  other  parts  of  the  cotmtry.      From   May  to 
September  the  temperature  varies  between   70°  and   90%  while  in  December, 
January,  and  February',  anything  from  10°  to  58°  below  zero  may  be  expected. 
From  October  to  April  there  is  little  or  no  rain,  and  after  November  very  little 
snow ;  but  rain  is  generally  abundant  from  April  to  August.    The  Yukon  is  not 
fully  closed  by  ice  till  the  middle  of  November,  and  breaks  again  about  May  15,  the 
break-up  generally  causing  a  flood  somewhere  along  its  course.    In  1901  a  danger- 
ous flood  occurred  at  Forty-mile  for  the  first  time  for  many  years,  and  the  sudden 
breaking  of  the  ice  is  described  as  the  grandest  sight  ever  witnessed  by  the  writer. 
Houpcs  20  feet  above  the  river- bank  (itself  25  feet  above  the  ordinary  water-level) 
were  flooded,  forcing  the  whole  population  to  take  refuge  on  a  ridge  outside  the 
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towD,  and  damage  to  the  amount  of  £25,000  was  done  to  the  towo.  After  this 
flood,  frogs,  which  had  before  been  unknown  in  the  place,  made  their  appearance 
for  the  first  time.  Forty-mile  is  the  extreme  post  of  the  North-West  mounted 
police,  whose  duties  are  very  orerous,  including  all  the  custom-house  and  post- 
office  work  for  the  whole  district.  It  is  connected  by  telegraph  with  Daweon  and 
with  Eagle  in  Alaska,  and  since  September  last  with  British  Columbia. 

The  IMawara  Ship  Canal. — The  narrowness  at  its  northern  portion  of  the 
great  tongue  of  land  which  separates  Chesapeake  bay  from  Delaware  bay,  and  the 
existeoce  on  tither  side  of  it  of  such  important  cities  as  Baltimore  and  Philadelphia, 
are  facts  sufficiently  strikiog  to  have  drawn  attention  to  the  feasibility  of  a  ship 
canal  as  far  back  as  the  beginniog  of  the  last  century,  and  the  subject  has  again 
been  brought  ioto  notice  by  the  recent  introduction  into  Congress  of  a  Bill  asking 
for  the  appointment  of  a  Commission  to  examine  and  report  upon  the  various  routes, 
and  to  authorize  the  construction  of  a  ship  canal  at  a  cost  not  exceeding  £2,000,000. 
It  is  anticipated  that  With  a  sea-level  waterway  capable  of  taking  large  vessels,  and 
with  a  minimum  depth  of  30  feet,  a  great  saving  of  time  could  be  effected.  The 
transit  would  probably  take  from  fifteen  to  nineteen  hours,  but  it  is  noticeable  that  the 
shipping  community  does  not  seem  to  regard  the  project  very  favourably,  holding 
that  with  probable  delays  and  the  infliction  of  tolls  and  dues  there  will  be  little 
saying  either  in  time  or  money. 

POLAB  BEGI0V8. 

Daaidl  Expedition  to  Oreenland. — An  expedition  for  the  thorough  study  of 
the  peoples  of  Greenland,  their  sociology,  folklore,  etc.,  has  been  organized  in 
Denmark,  and  is  to  start  for  the  scene  of  operations  about  the  middle  of  June. 
The  members  of  the  expedition  will  be — Mr.  Mylius  Erichsen,  a  well-known  writer, 
t3  whom  the  idea  of  the  undertaking  is  principally  due ;  Lieut.  Count  Harald  Moltkc, 
artist ;  atd  Mr.  Enud  Basmusfen,  a  native  of  Jacobshavo,  in  North  Greenlan<^, 
who  has  a  thorough  knowledge  of  the  Eskimo  language  and  will  act  as  interpreter, 
besides  undertaking  a  special  investigation  of  the  folklore  and  inner  life  of  the 
natives.  The  expedition,  which  is  the  first  that  has  been  undertaken  for  the 
special  objects  in  view,  has  the  cordial  support  of  the  Danish  State  Commission 
for  Greenland  research,  composed  of  Bear-Admiral  Wandei,  Dr.  Steenstrup,  and 
Commodore  Holm,  as  well  as  of  such  arctic  specialists  as  Dr.  Nanseo,  Commodore 
Jensen,  Captain  Garde,  Lieut.  Amdrup,  and  others.  Mr.  Mylius  Erichsen  has  for 
some  time  devoted  himselt  to  a  study  of  existing  literature  on  Greenland  and  its 
people,  while  Count  Moltke  has  had  former  experience  of  Arctic  travel  with  Dr. 
Steenstrup  and  Mr.  Adam  Paulsen.  It  is  proposed  eventually  to  publish  the 
reaolts  in  a  fully  illustrated  narrative  for  the  general  public,  together  with  special 
memoirs  on  the  people  and  their  mode  of  life.  On  arrival  at  Godthaab  in  July,  it 
is  proposed  to  coast  northward  to  Jacobshavn,  and  there  to  winter,  proceeding  in 
dog-sledges  at  the  beginning  of  the  Now  Year  to  Upernivik  and  the  Eskimo 
settlements  at  Cape  York  and  on  the  shores  of  Smith  sound.  The  expedition  will 
probably  occupy  from  eighteen  months  to  two  years. 

Tha  Oarmail  Antarctic  Expedition. — A  letter  from  Dr.  Enzensperger,  one 
of  the  scientific  observers  on  Kerguelen  island  in  connection  with  the  German 
Antarctic  Expedition,  is  printed  in  the  March  number  of  Fetermauns  MitteUungen 
and  in  the  ZeUtckrift  of  the  Berlin  Geographical  Society.  It  is  dated  December  20 
last,  and  gives  an  account  of  the  voyage  of  the  Tanglin  from  Sydney,  and  the  landing 
of  stores,  etc.,  both  for  the  Oatua  and  for  the  Kerguelen  station,  ^ith  the  buildings 
for  which  considerable  progress  had  been  made  at  the  time  of  writing,  in  spite  of 
difficulties  occasioned  by  stormy  weather.  Down  to  the  departure  of  tlie  Tanglin 
the  Oauu  bad  not  arriyed  at  Kerguelen,  the  telegram  received  from  Australia  early 
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in  the  present  year  referring  only  to  the  safety  of  the  Eerguelen  party ;  but  news 
has  now  been  received  in  Berlin  that  the  ship  reached  the  island  on  January  2,  with 
all  well  on  board,  and  left  again  for  Termination  island  on  the  Slst.  The  late 
arrival  of  the  Oauss  is  said  to  have  interfered  somewhat  with  the  observations  at 
Eerguelen,  as  she  had  on  board  some  of  the  required  instruments.  The  publica- 
tion of  the  scientific  results  of  the  voyage,  as  contained  in  the  reports  sent  home  by 
Dr.  von  Drygalski  and  his  staff,  has  already  been  commenced  in  Berlin. 

MATHEMATICAL  AlTD  PHYSICAL  eSOeKAFHT. 

The  Oscillation  of  the  Terrestrial  Pole.— It  is  well  known  that  the 

axis   of  the  Earth  describes  a  circle,  with   a   radius  of  about  2S^^  round  the 
pole  of  the  ecliptic  in  a  period  of  about  26,000  years.    This  morement,  called 
precession,  was    known     to    Hipparchus.      Nutation    was    only  discovered   by 
Bradley  in  1747.     It  is  a  kind  of  wobbling  motion,  similar  to  that  produced 
in  a  spinning-top  by  a  small  piece  of  wax  or  other  substance  placed  on  the  surface. 
Neither  of  these  movements  affects  the  geographical  co-ordinates.    There  is,  how- 
ever, another  variation  that  has  been  much  discussed  of  late,  by  which  the  position 
of  the  axis  of  rotation  relatively  to  the  Earth's  surface  is  changed,  and  the  latest  in- 
formation about  this  movement  is  discussed  by  Dr.  M.  G.  Engell,  in  the  Geograjuk 
Tidskrift,  Bd.  16,  Hefte  3  and  4.    To  illustrate  its  effects.  Dr.  Engell  supposes  the 
pole  to  be  moved  to  Cape  Cheliuskin.    The  latitudes  on  the  meridian,  through  Gape 
Cheliuskin,  will  be  diminished  from  the  cape  towards  the  present  equator,  and 
Id  creased  on  the  other  side  of  the  cape.    On  other  meridians  the  differences  wiU  be 
less,  and  will  vanish  at  the  intersections  of  the  old  and  new  equators.    The  longi- 
tudes also  will  be  changed — Spitsbergen,  for  instance,  now  in  east  longitude,  will 
then  be  in  west  longitude.    Bessel  was  the  first  to  fully  grasp  the  fact  that  the 
position  of  the  axis  with  regard  to  the  Earth's  surface  is  not  constant.    In  1820-21 
he  estimated   that  the  variation  could  not  exceed  0*25".     Afterwards  several 
observations  were  made  with  a  view  to  solviog  the  problem,  and  ten  years  ago 
many  of  the  chief  observatories  of  Europe  and  America  co-operated  in  the  work, 
with  the  result  that  the  variation  of  the  altitude  of  the  pole  was  thoroughly 
demonstrated,  and  the  maximum  was  recorded  at  Strasbourg  and  the  minimum  at 
Honolulu.    Owing  to  different  stars  being  chosen  for  observation,  to  the  use  of 
different  instruments,  etc.,  the  results  obtained  could  not  be  satisfactorily  com- 
pared,  and  therefore  it  was  resolved  to  establish  a  special  department  for  the 
observation  of  the  altitude  of  the  pole.    A  mathematical  analysis  by  Th.  Albrecht 
showed  that  stations  at  an  interval  of  120°  or  90°  of  longitude  would  be  best 
adapted  for  the  work,  and  finally  the  stations  Mitsusava  (Rikuku  province,  Japan), 
Ukiah  (California),  Gaithersburg  (Maryland,  6  miles   from  Washington),    and 
Carloforte  (San  Pietro  island,  Sardinia)  were  selected.     The  Russian  station  at 
Charjui,  Central  Asia,  and  the  Cincinnati  Observatory  also  took  a  share  in  the 
work.    In  December,  1899,  all  these  stations  were  in  full  swing.    An  alt-azimuth 
instrument  was  used  in  order  to  determine  the  longitudes  by  Horrebow's  method, 
and  the  records  were  sent  to  Potsdam,  where  all  the  material  was  worked  up. 
Albrecht  has  calculated  the  variation,  and  given  a  graphic  representation  of  it, 
which  show^  how  very  irregular  the  movement  is.     The  maximum  amounts  only 
to  about  0"*60,  or  about  65  feet  on  the  Earth's  surface,  calculated  from  BesaePs 
spheroid.     Stations  are  also  to  be  established  in  Grabamstown,  Gosford  (30  miles 
from  Sydney),  and  in  Santiago,  Chile,  for  observations  in  the  southern  hemisphere. 
Hardly  anything  is  known  of  the  causes  of  the  phenomenon.    It  may  be  assumed 
that  it  is  due  to  displacements  of  matter  in  the  lithosphere,  hydrosphere,  or 
atmosphere,  or  in  all  three  simultaneously.    Seismographs  indicate  the  existence  of 
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moTements  in  the  Earth's  crust,  but  these  are  scarcely  sufficient  to  produce  a 
perceptible  moTement  of  the  globes.  In  the  hydrosphere  such  displacements  are 
on  a  larger  scale,  and  Lamp  has  proved  that  a  displacement  of  2500  cub.  miles 
(88,290  cub.  feet)  of  water  in  the  ocean,  from  30^  S.  to  35^  N.  lat,  will  suffice  to 
produce  a  difference  of  0''*5  in  the  altitude  of  the  pole  at  Berlin.  Lamp  believes 
that  such  a  transference  of  water  is  actually  brought  about  by  means  of  ocean 
currents^  and  it  certainly  is  probable  that  the  summer  heat  may  heap  up  the  water 
in  the  northern  hemisphere.  Bakhuyzen  holds  that  a  connection  can  be  proved 
between  the  sea-level  in  Holland  and  the  polar  variation.  It  has  also  been 
suggested  that  the  unequal  distribution  of  atmospheric  pressure  may  produce 
movements.  In  that  case  the  maximum  displacement  of  the  pole  of  inertia  would 
be  in  the  direction  of  the  greatest  alteration  in  the  pressure,  but  such  is  not  the 
case,  and,  therefore,  atmospheric  pressure  is  not  the  only  cause. 

8XHBBAL. 

The  Baeond  Voyage  of  Vaaoo  da  Oama.— Two  letters  written  by  a  certain 
Matteo  da  Bergamo,  who  accompanied  the  fleet  of  Vasco  da  Gama  to  India  in  the 
years  1502-1503,  have  been  discovered  in  the  library  of  St.  Mark,  and  copies  are 
published  by  Signer  Prospero  Peragallo  in  the  bulletin  of  the  Italian  Geogr. 
Society,  February,  1902.  These  letters  were  despatched  from  Mozambique  on  April 
18, 1503,  to  Count  Affaitati,  for  whom  Matteo  was  agent,  and  Lopes  states  that  on 
that  date  two  vessels  of  the  squadron  sailed  from  Lisbon.  Matteo  reports  that 
after  leaving  Melinde  they  came  to  a  country  called  Abul,  where  a  quantity  of  gum 
and  a  few  diamonds  were  obtained,  but  otherwise  his  narrative  is  interesting  only 
as  confirming  the  accuracy  of  Lopes*  account  published  in  Ramusio's  voyages. 

The  Oxford  School  of  Geography.— The  Report  for  the  year  1901  states 
that  the  attendance  of  students  during  the  Hilary,  Easter,  and  Michaelmas  terms 
was,  respectively,  119,  36,  and  93,  the  Easter  term  thus  again  showing  a  falling  off 
as  compared  with  the  other  two,  but  not  to  nearly  the  same  extent  as  in  1900, 
when  the  number  fell  to  16.  The  number  of  students  specializing  in  geography 
and  availing  themselves  of  laboratory  instruction,  besides  attending  most  of  the 
lectures,  was,  for  the  three  terms  respectively,  7,  4,  and  6,  as  against  6,  4,  and  5 
in  the  previous  year.  The  practical  and  tutorial  instruction,  from  which  especially 
valuable  results  are  to  be  expected,  has  been,  as  in  the  former  year,  carried  on 
regularly  by  Messrs.  Herbertson  and  Dickson,  the  latter  being  assisted  in  the 
Borreying  class  by  Mr.  Darbishire.  The  courses  of  lectures  were  as  usual  very 
comprehensive,  dealing  with  various  aspects  of  historical,  economic,  and  physical 
geography.  Much  improvement  has  been  effected  in  the  equipment  of  the  school, 
the  sum  of  £210  having  been  expended  on  the  most  urgently  needed  additions  to 
the  plant,  while  the  three  rooms  in  the  Old  Ashmolean  Building  placed  at  the 
disposal  of  the  school,  have  proved  well  adapted  for  the  purpose.  Presentations 
of  109  books,  atlases,  and  pamphlets,  and  209  sheets  of  maps  have  been  made. 
A  useful  feature  in  the  programme  for  1902  is  a  vacation  course,  to  extend  from 
July  29  to  August  19.  It  is  intended  primarily  for  teachers,  and  will  be  devoted 
to  generalizations  concerning  the  Earth  as  a  whole,  including  a  study  of  the  figure 
and  surface-forms  of  the  Earth,  the  great  trade-routes,  the  history  of  exploration, 
aorveying,  and  map -making.  An  excursion  to  places  of  special  geographical 
interest  will  be  arranged  at  the  conclnsion  of  the  course.  The  fee  for  the  whole 
course  is  £2  2s.,  and  names  of  intending  students  are  to  be  sent  as  soon  as 
possible  to  the  Curator,  School  of  GFeography,  Old  Ashmolean  Building. 
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Cecil  Bhodes. 

The  position  occupied  by  the  late  Mr.  Cecil  Rhodes  during  the  pMt  twenty 
years  has  been  of  so  commanding  a  nature  that  there  is  probably  no  single 
department  of  South  African  affairs  which  has  not  felt  the  influence  of  his  great 
personality  to  a  greater  or  less  degree  during  that  period.  This  is  certainly  the 
case  with  the  course  of  geographical  progress  since  the  deceased  statesman  fint 
came  to  the  front  as  a  moving  power  in  the  destinies  of  British  South  Africa. 
Mr.  Rhodes'  vast  schemes  for  the  extension  of  British  influence  towards  the  heart 
of  the  continent  have  had  so  many  points  of  relation  with  geographical  fiicts  and 
considerations  that  the  important  share  which  he  undoubtedly  took  in  the  further- 
ance of  geographical  work  is  not  to  be  wondered  at.  Although,  when  the  British 
South  Africa  Company  was  founded  in  1888,  the  period  of  pioneer  exploraticm  in 
South  Africa,  associated  with  such  names  as  Livingstone,  Moffat,  Baines,  M^i^^^fi^ 
Selous,  and  others,  was  well-nigh  over,  a  vast  amount  has  since  been  done  towards 
the  detailed  mapping  of  the  southern  interior,  and  of  this  the  greiter  portion  has 
had  more  or  less  connection  with  the  extension  of  the  political  sway  of  iUba 
company,  and  it  is  to  Mr.  Rhodes,  as  the  moving  spirit  of  that  body,  that  the 
credit  for  the  work  achieved  must  be  largely  assigoed.  Fourteen  years  ago  large 
areas  even  to  the  south  of  the  Zambezi  were  still  most  imperfectly  known,  and  the 
pioneer  workers  for  the  company,  whilst  opening  up,  like  Mr.  Selooii,  routes  for 
the  advance  of  civilizing  agencies  into  the  heart  of  Mashonaland  and  Matabeleland, 
were  at  the  same  time  supplying  the  first  basis  for  an  adequate  map  of  those 
regions.  Work  of  the  same  character  has  more  recently  been  done  for  the  remote 
regions  north  of  the  Zambezi,  and  it  is  to  officials  of  the  company,  whose  work 
in  this  direction  always  had  the  cordial  support  of  Mr.  Rhodes  and  his  fellow^ 
directors,  that  the  extension  of  the  bounds  of  knowledge  has  been  chiefly  doe ; 
while  by  the  encouragement  given  to  the  great  undertaking  of  the  geodetic  surrey 
of  South  Africa,  Mr.  Rhodes  and  bis  associates  have  done  their  part  to  extend  to 
the  countries  under  their  rule  the  benefits  of  more  scientific  survey. 

It  would  be  out  of  place  here  to  attempt  to  recall  even  the  leading  events  of 
Mr.  Rhodes'  active  career,  which  has  been  fully  dealt  with  in  the  public  pren  of 
the  country.  Born  at  Bishop  Stortford  in  1853,  he  canied  through  the  great 
achievements  with  which  his  name  will  ever  be  associated  within  the  comparatively 
short  lifetime  of  forty-nine  years,  during  the  last  thirty-two  of  which  he  had  been 
intimately  connected  with  South  Africa. 


Sir  Biohard  Temple. 

By  the  death  of  the  Right  Honourable  Sir  Richard  Temple,  Bart.,  a.o.8.1,,  oj[.s., 
the  Society  loses  one  of  the  most  distinguished  of  its  Fellows.  Sir  Richard  had 
been  in  failing  health  for  some  time  before  his  death,  which  occurred  on  March  15, 
exactly  a  week  after  his  seventy-sixth  birthday.  Bom  March  8, 1826,  a  descendant 
through  his  great-grandmother  of  the  Temples  of  Stowe,  Richard  Temple  was 
educated  at  Rugby  and  Haileybury,  and  entered  the  Bengal  Civil  Service  in  1846. 
After  serving  under  Thomason  in  the  North- West  Provinces,  he  became,  in  1854, 
private  secretary  to  John  (afterwards  Lord)  Lawrence,  then  Chief  Commissioner  of 
Lahore.  Illness  enforced  his  absence  from  India  during  the  Mutiny,  but  he  was 
able  to  return  to  his  duties  towards  the  end  of  1857.    After  serving  in  the  Finance 
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Office  under  Mr.  James  Wikon  and  Mr.  Samuel  Laing,  he  filled  in  quick  succession 
the  important  posts  of  Chief  Commissioner  of  the  Central  Proyinces,  Resident  at 
Hyderabad,  Foreign  Minister  (1868),  Chancellor  of  the  Indian  Exchequer  (1868), 
Liciut-Govemor  of  Bengal  (1874),  and  Gtovemor-Gkneral  of  Bombay.  In  all  these 
offices  Sir  Richard  displayed  the  greatest  energy  and  ability,  and  continually  made 
extensive  journeys  through  the  vast  districts  under  his  charge  and  in  other  parts  of 
India.  Especially  was  he  active  in  alleviating  the  distress  caused  by  the  terrible 
Cuninea  of  1874  and  1877,  and  it  was  for  his  work  in  organizing  relief  that  he 
received  his  baronetcy  in  1876.  In  1880  he  returned  home,  and  devoted  himself  to 
a  parliamentary  career.  Prior  to  his  election  to  the  House  of  Commons  in  1885,  he 
pablished  several  books  descriptive  of  India  and  life  in  India.  He  remained  in 
parliament  until  1895,  and  from  1885  till  1888  was  also  vice-chairman  of  the 
London  School  Board,  and  till  1892  chairman  of  the  Finance  Committee  of  that 
boiy.    In  1896  he  became  a  member  of  the  Privy  Council. 

Sir  Richard  was  elected  a  Fellow  of  the  Royal  G^graphical  Society  in  1865. 
On  bis  return  from  India  in  1880  he  was  made  a  member  of  the  Council,  an  office 
which  he  held  until  1883.  There  were  few  parts  of  our  Indian  Empire  with  which 
he  had  not  a  personal  acquaintance,  and  he  took  the  greatest  interest  in  the  geo- 
graphy, not  only  of  India,  but  of  Central  Asia  generally,  though  his  interest  was 
chiefly  centred  in  the  important  bearing  which  geographical  conditions  have  upon 
political  questions.  To  quote  Sir  Richard  Temple's  own  wordp,  what  was  to  him 
important,  was  "  that  geography  has  its  noblest  function  in  describing  the  theatres 
of  human  action,  and  that  he  who  would  understand  history  aright  must  have  a 
sound  basis  of  geographical  knowledge."  In  the  years  which  immediately 
followed  his  return  to  this  country.  Sir  Richard  took  a  very  active  interest  in  the 
work  of  the  Society.  Not  only  did  he  frequently  take  part  in  the  discussions  which 
foUowed  the  reading  of  papers,  but  in  1880,  1881,  and  1882  he  himself  delivered 
valuahle  addresses  to  the  Fellows  on  "  llie  Highway  from  the  Indus  to  Candahar,** 
"  The  Lake  Region  of  Sikkim,  on  the  Frontier  of  Tibet,"  and  "  The  Geography  of 
the  Birthplace  and  Cradle  of  the  Mahratta  Empire."  Sir  Richard  was  a  skilful 
artist,  and  his  sketches  added  materially  to  the  interest  of  his  description  of  any 
country  with  which  he  happened  to  be  dealing.  In  1882  he  was  president 
of  the  geographical  section  of  the  British  Association,  and  at  the  Southampton 
meeting  in  that  year  read  an  instructive  paper  on  '*  The  Central  Plateau  of  Asia." 
As  the  claims  made  upon  his  time  by  his  public  engagements  increased.  Sir  Richard 
was  naturally  unable  to  busy  himself  so  actively  in  the  work  of  the  Society,  but 
he  travelled  in  Russia,  Egypt,  Turkey,  Greece,  Palestine,  Spidn,  Norway,  and 
America,  and  that  he  retained  his  interest  in  the  Society  to  the  end  is  evidenced 
by  the  fact  that  so  late  as  May  of  last  year  he  engaged  in  the  discnesion  which 
followed  Sir  Thomas  Holdich's  paper  on  the  "  Greography  of  the  North- West  Frontier 
of  India." 

Sir  Richard's  eldest  son,  Lieut.-Colonel  R.  C.  Temple,  Chief  Commissioner  and 
Superintendent  of  the  Andaman  and  Nicobar  islands,  who  succeeds  to  the  title,  is 
a  member  of  the  Society  of  old  standing,  and  a  well-known  writer  on  the  Andaman 
and  Nioobar  islands. 


Prof.  Meiklejohn. 

Prof.  John  M.  D.  Meiklejohn,  whose  death  at  the  age  of  seventy-one  occurred 
on  April  5,  was  perhaps  most  widely  known  as  the  author  of  numerous  text-books 
of  history,  geography,  and  literature,  greatly  in  vogue  among  pupil  teachers  and 
other  students.    His  geographical  text-books  were  a  great  improvement  on  those 
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which  they  snpeneded,  and,  in  some  meMore  at  leatt,  helped  to  impart  interest  to 
and  systematise  on  scientific  lines,  a  subject  of  which  the  educational  importance 
had  too  long  been  neglected.  Prof.  Meiklejohn  was  bom  at  Edinburgh,  and  graduated 
at  Edinburgh  UniTersity.  One  of  his  first  works  was  a  translation  of  Kant's 
'Critique  of  Pure  Reason,*  which  met  with  a  very  fisvourable  reception.  After 
filling  various  posts  in  the  educational  world,  he  went  through  the  DsJiiah-German 
war  in  1864,  as  a  war-correspondent,  and  subsequently  travelled  in  various  countries 
on  the  Continent,  including  Russia.  In  1874,  having  returned  to  Scotland  and 
taken  up  educational  work  once  more,  he  was  appointed  assistant-commissioner  to 
the  Endowed  Schools  Commission  for  Scotland.  In  1876  a  chair  of  education  was 
established  at  St.  Andrew's,  and  Mr.  Meiklejohn  was  chosen  to  fill  it.  This 
professorship  he  held  until  his  death.  Prof.  Meiklejohn  was  elected  a  Fellow  of 
the  Royal  Geographical  Society  in  1886. 


Dr.  Ballay. 

Oq  January  25  the  death  took  place,  at  St.  Louis,  Senegal,  of  M.  Ballay,  Governor- 
General  of  French  West  Africa.  M.  Ballay's  career  affords  a  striking  illustration  of 
the  chances  of  distinction  enjoyed  by  the  African  traveller,  as  distinct  from  all 
others,  during  the  last  quarter  of  the  nineteenth  century.  He  was,  indeed,  one  of 
the  most  brilliant  members  of  that  not  inconsiderable  band  of  Europeans  who, 
having  made  their  first  acquaintance  with  the  Dark  Continent  in  the  character  of 
pioneer  explorers,  became,  as  a  result  of  the  scramble  for  Africa,  administrators  of 
the  vast  areas  which  they  had  been  instrumental  in  opening  up  to  European  in- 
fluence. As  a  traveller,  M.  Ballay  will  si  ways  be  sssociated  with  one  better  known 
in  the  geographical  world,  if  less  distinguished  as  an  administrator — M.  de  Brazzs. 
Born  in  1846,  M.  Ballay  was  educated  for  the  medical  profession,  and,  indeed, 
qualified  to  practice  as  a  doctor;  but,  becoming  fired  with  the  ambition  to  travel, 
he  succeeded  in  getting  appointed  second  in  command  of  the  expedition  organized 
by  M.  de  Brszza  in  1875,  and  accompanied  that  explorer  to  the  Ogowe  river.  He 
remained  with  de  Brazza  until  the  latter,  after  ascending  the  Ogowe  nearly  to  its 
source  and  discovering  the  Alima  river,  returned  to  France  early  in  1879.  In 
1880  he  again  set  out  for  the  Ogowe,  where  M.  de  Brazza  bad  preceded  him,  and 
after  many  delays  succeeded  in  tracing  the  Alima  to  its  junction  with  the  Congo. 
In  1884  he  was  summoned  to  Europe  to  take  part  in  the  Berlin  Conference,  but 
the  following  year  again  saw  him  in  the  Congo  basin,  this  time  as  one  of  the  com- 
missioners appointed  to  delimit  the  frontier  between  the  French  Congo  and  the 
Congo  Free  State.  Subsequently  he  filled  the  posts  of  Lieut.-GK)vemor  of  France's 
Gabun  colony,  and  Governor  of  French  Guinea  (1890).  This  latter  country 
especially  he  did  a  very  great  deal  to  open  up  to  European  influence.  In  1900  he 
accepted  the  post  of  Governor-General  of  French  West  Africa,  and  proved  unweary- 
ing in  his  efforts  to  stem  the  epidemic  of  yellow  fever  which  has  been  raging  in 
Senegal.  His  death,  indeed,  in  his  fifty-sixth  year,  must  be  attributed  to  bis 
heroic  efforts  to  prevent  the  spread  of  the  disease. 


Migor  Casati. 

The  death  was  reported  from  Como,  eariy  in  March,  of  Major  Gaetano  Casati, 
who  will  be  remembered  as  one  of  Emin  Pasha's  companions  during  the  eventful 
years  that  the  latter  was  shut  up  by  the  Mahdi  in  the  Anglo-Egyptian  Sudan. 
Casati  was  bom  at  Lesmo  in  1838.     In  1859  he  entered  the  corps  of  Bersaglieri 
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and  took  part  in  both  the  third  and  fourth  wars  of  Italian  independence  against 
Anstria.    Subsequently  he  was  appointed  to  the  Topographical  Department  of  the 
Leghorn  Institute,  and  engaged  in  the  work  of  constructing  the  Ordnance  Survey 
maps  of  Italy.    In  1879,  when  forty-one  years  of  age,  Gasati  remgned  his  oom- 
mianon  in  the  army  in  order  to  be  able  to  devote  himself  entirely  to  geographical 
work.    An  opportunity  of  acquiring  practical  experience  as  a  pioneer  explorer 
speedily  presented  itself  to  him.    Gessi  Pasha,  who  was  then  engaged  in  subduing 
Suleiman  Pasha,  wrote  home  to  Italy  from  the  Bahr-el-Ghazal  asking  that  a  young 
oiBcer  with  some  knowledge  of  cartography  might  be  sent  out  to  him  to  undertake 
the  exploration  of  the  Wella  basin.    Gasati  was  selected  for  the  post,  and  before 
the  end  of  1879  was  on  his  way  to  the  Equatorial  Province.    Shortly  after,  Gessi 
Pasha  was  summoned  to  Khartum,  and  Casati  found  himself  left  alone  in  the  Bahr- 
el-Gbazal,  practically  thrown  upon  his  own  resources.    The  country  was  in  a  very 
unsettled  condition,  but  in  spite  of  the  difficulties  of  the  situation  Casati  continued  the 
operations  against  the  slave-traders  as  long  as  he  could,  and  managed  to  make  his  way 
south  to  the  Welle  basin.    Here  he  travelled  widely,  meeting,  it  may  be  mentioned, 
in  the  course  of  his  wanderings,  the  famous  German  traveller  Dr.  Junker.    In 
1883,  after  many  exciting  experiences,  Gasati  made  his  way  to  Lado,  where  Emin 
Pasha  had  taken  up  his  position.    Two  years  later,  when  Emiu  found  it  no  longer 
possible  to  maintain  himself  at  Lado  in  face  of  the  Mahdi*8  troops,  Gasati  accom- 
panied his  leader  south  to  Wadelai,  and  opened  up  communications  with  Eabarega, 
King  of  Unyoro.    At  first  Kabarega  was  friendly  enough,  but  on  the  defeat  of 
some  of  that  monarch's  warriors  by  the  expedition  sent  out  from  this  country 
under  Mr.  H.  M.  Stanley,  Gasati  was  made  a  prisoner,  and  barely  escaped  to  Emin 
Pasha  with  his  life.    How  he  and  his  chief  were  finally  found  by  Stanley  and 
brought  to  Bagamoyo  is  a  well-known  story.    If  he  made  no  very  striking  dis- 
coveries during  his  ten  years'  residence  amongst  the  headwaters  of  the  Nile,  Gasati 
at  least  collected  a  good  deal  of  scientific  information  about  the  region,  and  supple- 
mented usefully  the  work  of  Junker  and  Schweinfurth.    On  his  return  to  Italy  he 
published  a  somewhat  disconnected  account  of  his  wanderings,  an  English  transla- 
tion of  which  has  appeared  under  the  title  '  Ten  Years  in  Equatoria.' 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETY, 

SESSION  1901-1902. 

NhUh  Ordinary  Meeting^  April  14,  1902. — Sir  Clements  Mabkham,  k.cb., 

President,  in  the  Chair. 

Elections. — Captain  William  Henry  Beverley,  West  African  Frontier  Force; 
John  Bobsrt  Brown,  B.A.;  Edivard  Alfred  Collier,  B.A.;  Henry  Herd  Dennis; 
Henry  Cuhitt  Oooch,  B,A,,  LL.B.;  J.  P.  Hornung ;  William  Milroy ;  Lieut,  O, 
C,  Bodney  Mundy,  Btsident  of  Ankole  Province,  Uganda ;  Almada  Negreiros ; 
Charles  Parkinson  OcUes;  Arthur  Edmund  Stearns;  Algernon  Tumor,  C,B,; 
Waiiam  Vincent;  Charles  J,  Wallace,  M.A.,  J,  P. 

The  Paper  read  was : — 

'^  A  Journey  from  Omdurman  to  Momhasa  via  Lake  Rudolf."  By  Major  H.  H. 
Austin,  aM.o.,  d.s.o.,  b.e. 

The  Society's  Awabds. 

The  Pbbsident  said :  I  have  to  announce  to  the  meeting  that  the  Council  has 
assigned  the  Royal  Medal  to  Major  Sykes  for  his  work  in  Persia,  and  to  General 
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Sir  Frederick  Lugard,  whose  great  work  in  tropical  Africa  we  are  all  well  acqualDted 
with.  I  may  mention  that  the  King  now  requires  the  names  to  be  submitted  to 
him  for  his  approval  before  he  orders  the  money  to  be  given  for  the  .medals.  The 
CJouncil,  with  the  approval  of  the  Fellows  of  the  Society,  has  resolved  that  there 
shall  be  a  third  Gold  Medal  in  future,  to  be  called  the  Victoria  Medal,  for  geo- 
graphical research,  not  nececsarily  to  be  given  every  year,  but  this  year  it  has  been 
assigned  to  Mr.  E.  G.  Ravenstein.  The  Murchison  Grant  has  been  given  to  Mr. 
Stanley  Gardiner,  for  his  researches  in  Funafuti  island,  in  the  Pacific,  and  the  Maldive 
islands,  in  the  Indian  ocean ;  the  Gill  Memorial  to  Mr.  Chisholm,  for  his  great 
services  during  many  years*  connection  with  geographical  education ;  the  Back 
Grant  to  Lieut.  Amdrup,  of  the  Danish  navy,  for  his  services  along  the  coast  of 
Eastern  Greenland;  and  the  Peek  Award  to  Mr.  Thomson,  the  founder  of  the 
Queensland  branch  of  the  Australian  Geographical  Society,  who  has  done  a  great 
deal  for  geography  in  Australia. 


GEOGRAPHICAL  LITEBATURE  OF  THE  MONTH. 

AddiUon$  to  Ae  Ubrmrjf. 
Bj  EDWARD  HEAWOOD,  M.A.,  Lfhrwrkm,  a.a.8. 

Tn  following  abbreviations  of  nouns  and  the  adjectives  derived  Cram  th«Ba  ara 
employed  to  indicate  the  souzoe  of  artides  from  other  publioationB.  Geogimphiesl 
names  are  in  each  case  written  in  Ml : — 


A.  s  Academy,  Aoademie,  Akademie. 

Abh.  s  Abhandlungen. 

Ana.  =  Annals,  Annales,  Annalen. 

K  s  Bulletin,  Bollettino,  Boletim. 

OoDL  s  Gnnmeroe. 

0.  Bd.  =  Ooroptes  Bendus. 

Bidk.  =  Erdkunde. 

G.  s  Geography,  Geographic,  GeogralUL 

G^ea.  s  (^esellsohaft. 

L  s  Institute,  Institution. 

Ii.  s  Isvestiya. 

J.  s  Journal. 

k.  n.  k.  =  kaiserlioh  nnd  kdniglioh. 

M.  s  Mitteilungen. 


Mag.  =  Magasine. 

Mem.  =  Memoirs,  M^moires. 

Met.  =  MeteoiologioaL 

P.  =  Proceedings. 

B.  =  BoyaL 

Bev.  s  Review,  Bevue. 

S.  =  Society,  Soci^,  Selskab. 

Sitab.  s  Sitzungsberioht. 

T.  s  Transactions. 

V.  =  Verein. 

Verb.  =  Verhandlungen. 

W.  =  Wissensohaft,  and  oompovuids. 

Z.  s  Zeitsohrift 

Zap.  =  Zapiski 


On  account  of  the  ambiguity  of  the  words  ooiavo^  auarto^  etc.,  the  liie  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  tne  cover  in  inohee  to  the  neaieat 
half-inch.    The  size  of  the  Journal  ii  10  x  6i. 

A  saleetion  of  the  works  in  this  list  will  be  notieed  elsewhere  in  the  **  JonmaL'* 

EXmOPE. 

Alps.  Ann.  O.  10  (1901):  205-317,  401-428.  Lngaon. 

Reoherohes    sur    rorigine  des  vallees    des  Alpes  occidentalcs.     Par  Maurice 
Lugeon.     WitJi  Illustrations. 
This  has  been  noticed  iii  the  Monthly  Record  (ante^  p.  210). 

Alps—eiaeial  Epoch.  Penck. 

Verh.  Dreizehnten  Deutsch.  Oeographentages  Bredau  (1901):  205-212. 

Einige  neoere  Ergebnissc  der  Eiszeitforschung  in  den  Alpen.    Yon  Prof.  Dr. 
Albrecht  Penck. 

Anstria— Wienerwald.      G.  Abh.  8  (Heft  I.)  1901) :  pp.  240.  Grand 

Di<;  Veriindcrungen  der  Topographic  im  Wiener  Waldo  und  Wiener  Becken.    Von 
Dr.  Alfred  Gruod. 
This  will  be  specially  noticed. 
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Den  Danike  TaiiBtforenings  Aarsskrifi,  1902.    K0b6nbaTn  :  G.  £.  C.  Gad,  1902. 

Siie  9|  X  6,  pp.  124  and  xlylii.    lUuBtraUotu. 
Dcnmadc— OeatBOgraphj.    La  G.,  B.8.G,  Pan$  5  (1902):  21-40.  Knadien. 

L'Ooeanographie    dee   d^troits  danoit.    Par  Martin  Knudsen.     With  Map  and 

Diagram*, 
Fnuioa.  C.  Bd,  184  (1902):  491-493.  Bertrand. 

Snr  la  tootoniqne  des  environs  de  Biarritz,  Bidart  et  Villtifranque  (BasBea-Pyr^nces). 

Note  de  IL  l!^  Bertrand. 

Franee.  Triedariehfen. 

Verh,  Dreitehnten  DemUek.  Geographeniagtt  Bredau  (1901) :  232-247. 

Die  Vulkanlandachaften  Central-Frankroichs  and  die  Spnren  ihrer  ohemaligen 
Yergletaohemng.    Vou  Dr.  Max  Friedericbsen. 

Praaea.  C.  Sd,  188  (1901):  897-900.  Tarmier. 

NonTellee  obaenrations  geologiquea  snr  la  chaine  de  Belledonne.    Note  de  M.  Pierre 

Fennier. 
Franeo— Baanjolaii.        Ann.  0, 10  (1901) :  318-829,  429-437.  PriTat-Detohanal. 

Le  relief  da  Beaajolais.    Par  Paal  Privat-Deschanel. 

Fxmaoa— Canal.  Bev,  G,  60  (1902) :  55-66.  Charpantier. 

Ge  qne  doit  Stre  le  canal  des  Deux-Mers.    Pur  M.  Gharpentier. 
While  regarding  the  idea  of  a  canal  for  large  shipping  as  chimerical,  the  author 
thinks  Uiat  one  wiu  a  depth  of  abont  13  feet,  allowing  a  passage  to  vessels  used  in 
the  ooasting  trade,  would  prove  the  great  highway  between  north-west  Europe  and 
the  Mediterranean. 

TnuMe— Censns.  Bev,  Fran^aUe  87  (1902) :  88-05.  Oilvanet. 

Le  Becensement  de  1901  en  France.    Par  G.  Gilvanet. 

Fraaee-eaodeiy.  C.  Bd.  188  (1901) :  1179-1180.  Bigonrdan. 

Bar  la  mesnre  de  la  m^dienne  de  France,  par  Mechain,  k  la  fin  du  xviii*"  siecle. 

Note  de  M.  G.  Bigonrdan. 

Points  out  that  corrections  derived  from  unpublished  observations  of  Mechain  bring 
his  results  in  many  cases  nearer  those  obtained  with  modern  instrnments  by  the  Depdt 
de  la  Guerre  than  appears  from  the  values  given  in  the  Boie  du  Syiiitne  M^rique, 

Franoa— Population.        La  (?..  B.8.0.  ParU  5  (1902):  41-48.  Turqnan. 

La  population  de  la  France  d'apres  lea  r^ultats  du  recensement  de  1901.    Par 
V.  Turqnan.     With  Map$. 

Franea— flomma.    A  travers  le  Monde,  Tour  du  Monde  7  (1901)  :  409-412.  

Falaises  vives  et  Falaises  mortes  de  la  Somme.     With  Map  and  IlluBtrations, 

Franoe— Springi.  C.  Bd.  188  (1901) :  1262-1261.  Xartel. 

Sur  de  nouyellea  oonstatations  relatives  k  la  contamination  des  r^argences 
(sources  yandusieunes)  des  terrains  calcaires  en  France.    Note  de  M.  Martel. 

Oermany.  Baedeker. 

Southern  Germany.   Handbook  for  Travellers.   By  Karl  Baedeker.   Ninth  Revised 
Edition.    Leipeic:  K.  Baedeker:  London:  Dulau  &  Co.    1902.    Size  6}  x  ^, 
pp.  xxTiiL  ana  296.    Maps  and  Phn$.    PruetUed  by  MeMrt.  Dulau  ^  Co. 
This   edition,    which   corresponds   with    the    27th  German    edition,  has    been 

enlarged  by  the  addition  of  thirty  pages  of  text  and  seven  more  maps  and  plans  than 

were  given  seven  years  ago  in  the  8ch  edition. 

Gorminj.  Z.  Get.  Erdk.  Barlin  86  (1901) :  219-229.  Freeh. 

Ueber  glaciale  Druck-  und  Faltungserscheinungen  im  Oder-Gebiet.    Von  Prof. 
Dr.  F.  Freeh.     With  Platei. 

Germany— ExigeUrge.  C.  Bd.  184  (1902) :  96-98.  BaUore. 

Les  tremblements  de  terre  de  plissemcnt  dans  rErzgebirge.    Note  do  M.  F.  de 
Monteasus  de  Ballore. 

The  author  regards  the  slight  seismic  phenomena  still  observable  in  the  region  of 
the  Engebir|^  as  the  last  manifestations  of  the  tectonic  forces  to  which  the  range 
owed  its  origin. 

earmany— Folk-lora.  Globus  81(1902):  63.  Krebs. 

Geologiiohe  and  meteoroloffiache  Motive  einiger  an  Thiiringer  Seen  gekniipftcn 
Sagen.    Ton  Wilhalm  Krabo. 
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Oeromny— Olaeial  Epoch.  Ooti. 

Verh,  DretMehrUen  Deut$ch.  GeographerUagM,  Breslau  (1901) :  213-217. 
Der  Yerlanf  der  dilunalen  Eiszeit  in  Sohwaben.    Von  Prof.  Dr.  Wilhelm  G^oU. 
Oermanj— Lakes.  Olobui  81  (1902):  7-12.  Halbfais. 

Ueber  eiDige  Einstarabeoken  im  nord-westliohen  Thuring^n  and  in  der  Vorderrhon. 
Yon  Dr.  W.  Halbfass.     With  Maps  and  ProJOet. 
These  small  but  remarkable  lakes  were  examined  by  Dr.  Halbfass  last  year,  and 
soundings  made. 

Germany — Nomenelatnre.  Yigener. 

Bezeichnungan  fUr  Yolk  nnd  Land  der  Deutschen  vom  10.  bis  zum  13.  Jahrhun- 
dert  Yon  Fntz  Yigener.  Heidelberg:  Carl  Winter,  1901.  Size  9x6,  pp.  viii 
and  272. 

An  extension  of  a  prize  essay  written  in  1899  for  the  Philosophical  Faculty  at 
Heidelberg.    The  author  treats  exhaustively  of   the  various   desi^ations  bestowed 
on  Germany  and  the  Germans  in  the  European  literature  of  the  period  mentioned. 
Germany— Ports.  Seinhard. 

Die  wiohtigsten  Deutschen  Seehandelsstadte.  Ein  Beitrag  zur  G^graphie  deut- 
Bchcr  Stadte.  Yon  Dr.  Rudolf  Beinhard.  (Forschungen  zur  deutschen  Landes- 
und  Yolkskunde  heransgegeben  von  Dr.  A.  Eirchhoff.  XIIL  Bd.  Heft  6.)  Stutt- 
gart:  J.  Engelbom,  1901.    Size  9)  x  6}.     Plant  and  Illuttrations, 

Greece— Kimolos.  B.8.R,  Edge  0.  26  (1901):  350-366.  HauttecoBar. 

L'lle  de  Kimolos.    Par  Henry  Hauttecoeur.     With  Map. 

Greece— Railways.       Deutsche  Rund$chau  G.^  (1902):  193-204.  Struck. 

Zur  Geschiohte  der  Eisenbahnen  Griechenlands.  Eine  statistische  Uebersicht 
von  Ad.  Struck.     With  Map. 

Holland.  La  G.,  B.S.G,  ParU  6  (1902) :  49-53.  Van  Baren. 

Description  g^ographique  de  la  Hollande  an  sud  du  Lek  ct  de  la  nouyelle  Mouse, 
au  moyen  §lge.    Par  J.  Yan  Baren.     With  Maps. 

Holland — Terminology.  Beekman. 

Tijds.  K,  Ned.  Aard.  Genoois,  AmsUrdam  19  (1902):  1-58. 
Nomina  Geographica  Neerlandica  uit  een  geographisch  oogpunt  beschouwd.    Door 
A.  A.  Beekman.     With  Maps, 
An  exhaustive  disquibition  on  the  meaning  and  usage  of  the  terms  Koogand  Kogge 
as  applied  to  geographical  features  in  Holland. 

Italy— Earthquakes.         Petermannt  M.  47  (1901) :  265-271  GerUnd. 

Die  italienifichen  Erdbeben  und  die  Erdbebenkartc  Italiens.  Yon  Prof.  Dr.  G. 
Gorland.     With  Map. 

Italy— Baismology.  B.S.G.  Italiana  2  (1901) :  882-893.  Baratta. 

A  proposito  dei  "  Mistpoeffers  "  italiani.    Nota  del  socio  Mario  Baratta.    With  Map. 

On  detonation-phenomena,  locally  known  as  '*  Balza  "  or  *'  Trabuzzo,"  observed  in 
north-east  Tuscany. 

Italy— 8ioUy— Messina.       B.8.G.  Italiana  3  (1902) :  8-39.  Rioohieri. 

Tre  escursioni  in  provincia  di  Messina.    Note  staccate  del  socio  Prof.  G.  Biochieri. 

Italy— Vesuvius.  Melander. 

Ofversigl  Finska  Vet.-S.  FOrhandlingar  43  (1900-1901) :  148-160. 

L' influence  du  Y^suve  sur  Tair  des  environs.    Par  G.  Melander. 
Mediterranean.  Petermanns  M.  47  (1901) :  284-285.  HenkeL 

Die  Grenze  der  Siohtbarkeit  des  Landes  auf  dem  Meere.  Yon  Dr.  L.  HenkeL 
With  Map. 

This  is  referred  to  in  a  note  (ante^  p.  502). 

Montenegro— Glaoiation.  Hauert. 

Verh.  Dreizehnten  DetUsch.  Geographentages  Breslau  (1901):  218-231. 
Gletsoherspuren  in  Montenegro.    Yon  Prof.  Dr.  Kurt  Hassert.     With  Map. 
Northam  Bnrope— Coasts.    Fennia  18  (1900-1901),  No.  7  :  1-13.  Bonidorff. 

Cm  landhojningen  vid  Bustema  af  Ostorsjon  ooh  Kattegat.    Af  A.  Bonsdorff. 
On  the  evidences  of  elevation  on  the  coasts  of  Sweden,  Finland,  etc. 
BomU.  G.Z.  8  (1902) :  23-43.  TMhnlok. 

Dai  Mockaner  ludostriegebiet  and  der  Oborlauf  der  Wolga.    Von  8.  Tsoholok. 
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Bnuiik— Blftok  8m  ooMt    Cid  el  Terre  28  (1902) :  505-510.  Tronquoj. 

De  la  formatioii  det  lagones  ditee  "  Limans  "  dee  enyirona  d'OdoMa.  Par  G.  du 
Tionqaoy.    WUh  Map. 

Butia— rinUnd.  Fennia  18  (1900-1901),  No.  9 :  1-22.  Frorterui. 

Hofyadtyper  iDom  de  sydfinska  landBkapefonneraa  och  berggrundens  betydelse 
for  appkomsten  af  dem.    Af  Benj.  FrotteruB. 

On  the  typea  of  surface  in  Soathem  Finland. 

BuMia— Finland.  Fennia  18  (1900-1901),  No.  5 :  1-26.  Eammantrdm. 

Om  Btrandbildningar  ooh  marina  grftnsen  i  addra  oaterbotten  och  angianaande 
trakter.    Af  B.  Hammarjitroin. 

On  recent  inyoatigatioDa  of  raiaed  beaches  and  allied  phenomena. 

Bnaaia— Finland.  Homan* 

d/venigt  Fineka  VH.-S.  FSrhandlingar  48  (1900-1901) :  833-350. 
Om  akogarnas  inflytande  pa  Finlands  Klimat    Foredrag  af  Th.  Hom^n. 

United  Kingdom— New  Forest.    Bla6kwootP§  Mag.  170  (1901 ) :  65a-6e7.  Oleig. 

A  Village  in  the  New  Forest.    By  Charles  Gleig. 

United  Kingdom— Scotland.  ScoUisk  G.  Mag.  17  (1901):  614-651.  Newbigin 

Sir  John  Murray's  Scheme  for  the  Inyestigation  of  the  Natural  History  of  the 
Forth  Valley.    By  Marion  Newbigin,  d.bo. 

United  Kingdom— Somerset.  Bnekman. 

Excarsion  to  Daudry  Hill/Thnrsday,  liay  80.  Director  S.  S.  Bookman.  Report 
by  the  Director.  (Reprinted  from  the  Proceedings  of  the  QeologieU*  Aseoeiationf 
vol.  xyii.  part  iy.,  Angnst,  1901,  pp.  152-158.)  Diagramed  Tretented  by  the 
Author. 

United  Kingdom— Wales.  Edwards. 

Wales.  By  Owen  M.  Edwards.  (Story  of  the  NatioDs  Series.)  SecoDd  Impres- 
sion. London :  T.  Fisher  Unwin,  1902.  Size  8x5,  pp.  xxiy.  and  422.  Ifaps 
and  lUudationi.    Pre$ented  by  the  PMieher, 

In  the  opening  chapter  the  author  shows  clearly  the  way  in  which  Welsh  history 
has  been  inflnenced  by  the  physicil  geography  of  the  country,  the  four  natural  diyisions 
corresponding  roughly  with  the  four  political  centres  of  the  country  now  represented 
by  the  four  dioceses. 

United  Kingdom— Wales.  Hndion. 

A  Geography  of  Wales  intended  chiefly  for  use  in  Welsh  Schools.    By  A.  K.  L. 

Hudson.    London:  Macmillan  &  Co.,  1901.    Size  7x5,  pp.  xii.  and  164.    Maps 

and  lUuitratiom.    Price  Is.  6d.    Presented  by  (he  PMishers. 
A  distinct  adyance  on  the  ordinary  school  text-books,  the  author  having  endea- 
voured throughout  to  keep  in  view  the  modem  conception  of  geography  as  the  study 
of  the  Earth  considered  as  the  abode  of  man. 

ASIA. 

Arabia.  /.  of  T.  Victoria  1.  88  (1901) :  311-.833.  Zwemer. 

The  Wahabis:  their  Origin,  History,  Tenets,  and  Influence.  By  Rev.  S.  M. 
Zwemer. 

Asia.  Xonnier. 

Marcel  Monnier.  Itin^raires  a  trayers  I'Asie  ley^  an  cours  du  voyage  accompli 
durant  les  ann^es  1895, 1896,  1897, 1898  sur  I'initiatiye  et  pour  lo  compte  du 
journal  Le  Temps^  publics  sous  le  patronage  de  la  Soci^td  de  Geographic  avec  le 
concours  du  Minislere  de  rinstruotion  Publique  et  des  Beaux- Arts.  With  Atlas. 
Paris :  Plon-Nourrit  et  Cie.,  1900.  Size  8x5  (Atlas  15  X  11}).  pp.  248.  Plan 
and  lUuitrations.    Price  2U. 

The  text  reproduces  the  daily  itinerary  notes  of  the  traveller,  and  the  atlas  gives 
the  results  of  his  conomass  surveys  on  the  scales  of  1 :  150,000  (China-Korea)  and 
1  :  750,000  (Mongolia,  Central  Asia,  Persia). 

Asia.  Monthly  Rev.  6  (1902) :  17-33.  Tonnghnsbaad. 

European  Expansion  in  Asia.    By  Msjor  F.  E.  Younghusband,  o.lb. 
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Zithj,  Jankd,  and  Horrith. 

Dritto  Asiatische  ForsohuDg^reise  des  Grafen  Eugen  Zichy.  Band  i.  Herkanft 
der  MagvariBchen  FUoberei,  yon  Dr.  Jobann  Jankd.  Mit  einem  Vorlanfigen 
Bcrichte  des  Grafen  Eugen  Zichy.  Budapest :  Victor  Uornydnszky;  Leipzig: 
Karl  W.  Hierdemann.  1900.  Size  12}  x  9),  pp.  634.  Hlu8traium§.  Price  25«. 
Ditto.  Band  ii.  Zoologisohe  Ergebnisse.  Redigirt  von  Dr.  G.  Horvitb.  1901. 
Pp.  xlii.  and  472.     lllustraiions.    Price  25«. 

The  first  two  volumes  of  a  monumental  work  on  tbe  scientific  results  of  Goant 
Zichy*s  last  journey  acroas  Northern  Asia,  undertaken  mainly  for  ethnological  research. 

Caspian  Sea.  Mem.  Hydrography  28  (1901) :  256-307.  Lebedintieff. 

Chemistry  of  the  Caspian  Sea.  By  A.  liebedintseff.  [In  Bussian.]  With  Chart 
and  Diagrams. 

Central  Asia.  Fennui  18  (1900-1901),  No.  4 :  1-53.  Donner. 

Voyage  en  Turkestan  et  en  Dzoungarie  en  1898.    Far  Otto  Donner.     With  Map. 

China.  Cordier. 

Histoire  des  Belations  de  la  Chine  avec  les  puissances  oociden tales  1860-1900.  IL 
L'Empereur  Kouang-Siu.  Premiere  partie,  1875-1887.  Par  Henri  Cordier.  Paris: 
F.  Aloan,  1902.     Size  9  x  5),  pp.  650.     Price  7«.  Gd. 

The  first  volume  of  this  important  work  appeared  last  year. 

China.  Xadrolle. 

CI.  Madrolle.  Les  premiers  voyages  fran9ais  k  la  Chine :  la  Compagnie  de  la  Chine, 
1698-1719.  Paris  :  A.  Challamel,  1901.  Size  11x7},  pp.  viii.,  Ixzxil,  and  288. 
Maps.     Price  25  fr.    Praented  by  the  Author. 

The  circumstances  attending  the  first  commercial  ventures  of  the  French  to  the 
coasts  of  China  are  less  generally  known  than  those  of  other  nations,  and  M.  Madrolle 
has  done  good  service  in  bringing  them  clearly  together  in  this  volume.  The  intro- 
dnotion  sketches  the  events  which  led  to  the  formation  of  the  successive  ''Ghina 
companies  *'  from  1098  onwards,  and  the  bulk  of  the  volume  reproduces  acoounts  of 
the  voyages  of  the  Amphitrite  and  other  ships,  mostly  from  unpublished  documents. 
While  showing  that  the  voyage  of  the  Amphitrite  (1698-1700)  is  the  first  French 
voyage  of  which  definite  information  exists,  the  author  allows  it  to  be  possible  that 
this  vessel  had  been  preceded  by  others. 

China.  Ann.  Hydrographiquet  2  8.  (1901) :  36-39.  Pirot 

Note  sur  la  determination,  par  transport  du  temps,  de  la  longitude  de  Ghio- 
Wan-Tao  (ji^olfe  du  Petchili).  Remarque  sur  la  longitude  de  Tchefou.  Par  M.  le 
lieutenant  Pirot. 

China.  Rev.  Frangaise  27  (1902) :  83-88.  Bsrrigny. 

La  Navigation  du  Yang-Tsc.    Par  J.  Servigny. 

China.  Smith. 

China  in  Convulsion.    By  Arthur  H.  Smith.  2  vols.     Edinburgh  and  London  : 

Oliphant  and  Co.,  1901.  Size  9x6,  pp.  (vol.  i.)  xvi.  and  364;  (vol  ii.)  365-770. 
Pftce21«.    Maps  and  Illustrations, 

The  author  of  this  work  is  well  known  for  his  former  instructive  studies  of  Chinese 
life  and  character.  He  now  supplies  a  full  and  impartial  narrative,  from  obeerraiion 
at  first  hand,  of  the  troublous  events  of  the  past  two  years,  together  with  a  stndy  of 
the  forces  which  have  operated  to  bring  about  the  present  condition  of  things,  and  a 
forecast  of  the  future. 

China— Hong  Kong.  Loekhart. 

Hong  Kong.  Report  on  Operations  in  the  New  Territory  during  1900.  Colonial 
Reports,  Miscellaneous,  No.  18,  1901.     Size'9i  X  6,  pp.  28.    Price  2d. 

China— Kian-ohan.   DeiUsch.  Kolonialzeitung  18  (1901):  470-472,  485.  Kaerektr. 

Die  Entwicklung  des  Eiautschou-Gebietes.  Von  Maercker.  2.  Tsingtaa  als 
Eingangspforte  von  Schantung.     With  Map. 

China— Peohili.  Deutsche  Rundschau  G.  24  (1902)  :  145-151.  Kishiwada. 

KuTzer  Bericht  iibcr  eine  Reise  nach  Schehol  in  Nord-China  auf  dem  Lan-h6. 

Von  K.  Nishiwada.     With  Map. 

The  map  and  accompanying  sections  show  the  geological  formations  along  the 
route. 
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€hi0A— Ta«g.tM  KiAng.    iliiii.  Hydrographiquei  2  S.  (1901)  :  16-17.  Lefiyre. 

Extrait  d'an  rapport  de  M.  le  oapitaine  de  frigate  Lef^?re,  commandant  le 
oroisenr  le  Bugeaud,  relatif  k  la  nayigation  de  ce  l^timent  sor  le  Tang-tse  Kiang, 
nendant  la  cme  da  mois  de  jaillet  1901. 

<nii]ia^Ta]ig-tse  XUag.       Rev.  Maritime  152  (1902)  :  115-140.  Sauarwein. 

La  yall^  da  Yang-tee-Kiang.    Par  Charles  Saaerwein. 

Ihiteh  Satt  Indies.  Van  der  Chil)i. 

Dagh-Begister  gehouden  int  Casteel  Batayia  vant  paaaerende  daer  ter  plaetee  aid 
over  gebeel  Nederlindts-India  Anno  1673.  Uitgegeyen  door  het  Batayinascb 
Genootscbap  yan  Kunsten  en  Wetenschappen,  met  medewerking  yao  de  Neder- 
landecb-IndiBohe  Begeering  en  coder  toezicbt  yan  J.  A.  Van  der  Cbije.  Batavia ; 
••Hage :  M.  Nijboff.    1901.    Size  11  X  7J,  pp.  378. 

Bastam  Aaia.  Ann,  Hydrographiquee  2  S.  (1901) :  117-197.  Free. 

L'atmospb^  en  Extreme-Orient  pendant  les  six  roois  froids ;  son  ^tat  normal ; 
aes  perturbations.  Avis  aax  ua?igatear8  par  le  P^rc  Aloys  Froo,  8.J.  With 
Diagrame, 

India—Dnteh  Factorial.  Van  der  Kemp. 

Bijd,  Tool',  Land'  en  VoUcenk.  Ned.- Indie  9  {lOOl)  :  285-511. 
De  Nederlandsche  Factorijen  in  yddr-Indie  in  den  aan?ang  der  19*^  eenw.    Door 
P.  H.  yan  der  Kemp.     With  Map. 

India— Early  ICap.  SeottisJi  G,  Mag.  18  (1902) :  84-87.  Cash. 

Tbe^First  £a?iisb  Map  of  India.     By  C.  G.  Casb.     With  Maj^.    Aleo  eeparaU 

copy,  pretented  by  the  Author. 
On  a  copy  of  a  bitberto  nnreoorded  second  edition  of  Baffin's  Map  of  India, 
ladia— Himalajai.  Alpine  J.  21  (1902):  33-So.  Freihfleld. 

Mount  Everest,  or  Jomokangkar.    By  D.  W.  Fresbfield. 

Mr.  Fresbfield's  reply  to  Dr.  Bage's  note  in  Pelermanns  MitteUungen  on  tbe  name 

of  Monnt  Everest. 

IndU— Hiftorical.  B.S.O.  Italiana  8  (1902) :  92-129.  PeragaUo. 

Yiagi^io  di  Matteo  da  Bergamo  in  India  solla  flotta  di  Vasco  da  Gama  (1502-1503), 
dae  docamenti  inediti  pnbblicati  per  cura  e  studio  del  Prospcro  PeragaUo. 

Indit^Kaabmir.  Alpine  J.  21  (1902) :  31-33.  Keye. 

Tbe  Pir  Panjal  Bange  and  Tattieooti,  Kasbmir.  By  Dr.  Ernest  F.  Neve.  With 
Uluitration, 

India— Miihmi  Country.  Ward. 

Military  Report  on  tbe  Misbmi  Country  publisbed  by  tbe  intelligence  Brancb. 
Quartermaster-Generars  Department  By  Lieut.  G.  L.  S«  Ward.  Simla,  1901. 
Bize  10  X  6,  pp.  26.  Map  and  lUtutraiione.  Presented  by  the  Assiatant  Quarter- 
maeter-Qeneralt  Intelligence  Branch,  Simla. 

India— Bampnr,         Mem.  Geolog.  Suro.  India  32  (1901) :  89  124.  Baader. 

Report  on  tbe  Bampur  Coal-field.     By  G.  F.  Header.     With  Map  and  SecUona. 

India— Wainid*  Hayden  and  Hatch. 

Mem.  Oedog.  Surv.  India  88  (Pt  2)  (1901):  1-48. 

Tbe  Gold-fields  of  Wain&d.    By  H.  H.  Hayden  and  F.  H.  Hatcb,  ph.d.     With 
Map$  and  Plates. 
Indian  Ceaan — Kaldiya  lalanda.  Willis  and  Oardiner. 

Tbe  Botany  of  tbe  Maldive  Islands.  By  J.  C.  Willis  and  J.  SUnley  Gardiner. 
(Extracted  from  Piirt  2  of  vol.  i.  of  tbe  Annala  of  tbe  Boyal  Botanic  Gardens, 
Peradeniya.)  [1901.]  Size  9}  x  6,  pp.  120.  Map.  Preeented  by  J.  Stanley 
Gardiner,  Enq. 

lalian  Ocean— Minikoi  WUlii. 

Note  on  tbe  Flora  of  Minikoi.  By  J.  C.  Willis.  (Extracted  from  Part  2  of  vol. 
i.  of  tbe  Annals  of  the  Royal  Botanic  Gardens,  Peradeniya.)  [1901.]  Size  9|  x 
6,  pp.  6.    Presented  by  J.  Stanley  Gardiner,  Esq. 

fapan— Ainn.  Batchalor. 

Tbe  Ainu  and  tbMr  Folk-Lore     By  tbe  Bev.  John  Batchelor.  London:  Tbe 

KeligiouB  Tract  Society,  1901.  Size  9  x  5^,  pp.  xxyi.  and  604.  Illustrations. 
Presented  by  the  PMi»hers. 

Tbe  preeent  work  ia  intended  to  supercede  tbe  well-known  work  of  tbe  same  author 

No.  v.— Mat,  1902.]  2  x 
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publifihed  in  1892,  but  is  far  from  being  merely  a  reviBed  edition,  as  it  includes  a  larg» 
amount  of  new  material,  while  embodying  in  a  corrected  form  much  that  appeared  in 
the  former  work.    It  is  a  valuable  storehouse  of  facts  for  the  ethnological  student. 

Japan— Trade.  Longfdrd. 

Foreign  Trade  and  Shipping  of  Japan,  1872-1900.  Foreign  Office,  MiBoellaneouB, 
Xo.  564,  1901.     Size  9J  x  6,  pp.  10.     Frice  \d. 

Korea.  T.  Korea  Br,  R.  Atiaiic  S.  2  (1901) :  1-3G.  TroUope. 

Kang-wha.    By  Be  v.  M.  N.  Trollope. 
A  full  account  of  the  island  of  Kang-wha,  lying  off  the  west  coast  of  Korea. 

Malay  Archipelago.  Haeckel. 

Aus  Insnlinde.  Malayische  Reisebriefe.  Yon  Ernst  Haeckel.  Bonn :  Emil 
Strauss,  1901.     Size  10  x  64,  pp.  xii.  and  260.     Map  and  JUustrationt.     Price  9». 

This  will  bo  specially  noticed. 

Malay  ArchipBlago— Borneo.  Haddon. 

Head- Hunters,  Black,  White,  and  Brown.  By  Alfred  C.  Haddon.  London : 
Methuen  &  Co.,  1901.  Size  9  x  6,  pp.  xxiv.  and  426.  Mapi  and  lllustrcUions. 
Price  15s.     Presented  by  the  Publishers. 

This  will  be  specially  reviewed. 

Malay  Archipelago — Jaya.     /.  United  Service  I.  India  31  (1902 ) :  1-17.  Burton. 

The  Conquest  (»f  Java.     By  Captain  R.  G.  Burton.       With  Map  and  Plan. 

Malay  Archipelago— Java.  Kiermejer. 

Tij(U.  K.  Ned,  Aard.  Genoots.  Amsterdam  19  (1902):  171-174. 

De  uitbarsting  van  1593  :  Raun  of  Ringgit?    Door  J.  F.  Niermeyer. 

Bnssia— Siberia.         Questions  Dipt,  ei  Colon,  12  (1901) :  656-671.  Labbe. 

La  Colonisation  en  Sib^rie ;  la  Steppe  Kirghize.    Par  Paul  Labb^.     With  Map. 

Bnisian  Central  Asia.         Bev.  Franpatse  26  (1901) :  710-716.  

Raccordement  duTrauscaspien.     Par  G.V.     With  Map. 
On  the  projects  set  on  foot  fur  the  purpose  of  connecting  the  Trans-Caspian  railway 
with  the  Sioerian  lines. 

Bnssian  Turkestan.  Kraift. 

Hugues  Krafft.     A  travers  le  Turkestan  Russo.     Paris:  Hachette  et  Cie.,  1902. 
Size  14  X  10,  pp.  viii.  and  230.     Illustrations.     Price  £3. 
This  magnificently  illustrated  work  will  be  reviewed  elsewhere  in  the  Journal. 

Turkey— Asia  Minor.     SiUh.  A.W.  Wien  109  (Ab.  1)  (1900):  498-525.  Sohaffer. 

Geologische  Studien  im  eiidostlichen  Kleinasieu.     Von  Dr.  Franz  ^chaffer. 

Turkey— Palestine.  Conder. 

Quarterly  Statement,  Palestine  Exploration  Fund  (1902) :  97-105. 

Zuallardo's  Travels.    By  Colonel  C.  B.  Conder. 
Turkey— Palestine— Dead  Bea.     del  et  Terre  22  (1901) :  55-64.  Gautier. 

La  mer  Morte.    Par  L.  Gautier. 

AFBICA. 
Abyssinia.  Le  Boux. 

Hugues  Le  Roux.  Mi^ndik  et  Nous.  Le  Carrefour  d'Aden.  La  Route  d' Addis- 
Abab&.  Jo  suis  Thdte  du  N^gus.  Vers  le  Nil  Bleu.  France  et  Abyssinie. 
Paris:  Nilsson.  [1901.]  Size  9^  X  6},  pp.  446.  Maps  and  IllustrationM. 
Price  10 /r.    Presented  by  the  Author. 

A  brightly  written  popular  account  of  M.  de  Roux's  journey  in  Abyssinia,  which 
has  been  more  than  once  referred  to  in  the  Journal,  In  the  first  chapter  the  auUior 
expresses  his  opinions  as  to  the  political  relations  of  Abyssinia,  especially  with  France. 
He  has  a  great  admiration  for  the  statesmanship  of  Menelik  (whom  he  likena  to 
Louis  XIV.),  and  believes  in  the  high  commercial  importance  of  the  Jibnti-Harrar 
railway.  There  are  two  good  maps,  one  showing  the  region  from  the  ooaat  to  Addis 
Abbaba,  the  other,  reproduced  from  La  0€ographie  (of.  ante,  p.  87),  that  of  the  Bine 
NUe. 

Africa— Zoogeography.      .Ya/urtr.  TFocAefiseArt/n  (1901):  145-150.  Kolbe. 

Ueber  die  Entstehung  der  zoo-geographisohen  Regionen  auf  dem  Eontinent  Afrika. 
Von  Prof.  H.  J.  Kolbe. 
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Aioref.  Meet. 

Histoire  de  la  d^converte  des  ilefl  Azores  et  de  rorigine  de  leur  denommatioii  d'iles 
Flamandes.  Par  Jales  Mees.  (UniveniU  de  Gand.  Receail  de  traranx  publies 
par  la  Faculty  de  Philosophie  et  Lettres.  27me  fasoicale.)  Gand  :  liibrairie, 
VuyUieke,  1901.    Size  10  x  6),  pp.  144.    Mapi,    Pretenied  by  the  Author, 

Britisli  Eatt  Afirlea.  Watt. 

Yooabalary  of  the  Eikaroba   I^anguage.     By  Stuart  Wait.     HarrUburg,  Pa. : 
Fred.  Kelker,  1900.    Size  5)  x  3,  pp.  154.     Presented  by  the  Author, 
The  B.G.S.  system  of  orthography  is  in  the  main  followed,  but  a  sensible  innoyation 
is  the  use  of  the  sig^ '  to  separate  the  g  sound  from  that  of  the  preoediog  n  in  such 
words  as  hilin'gi^  and  to  combine  the  two  into  the  nasal  lound  in  others,  like  kinffang'i. 

Britiah  Posaessioni.  ScoUith  G.  Mag.  18  (1902):  57-76.  Johnston. 

The  Protectorates  of  Great  Britain  in  Tropical  Africa.  By  Sir  Harry  H.  Johnston. 

G.C.M.G.,  K.C.B. 

Cape  Colony.  Black. 

The  Fish  River  Bush,  South  Africa,  and  its  Wild  Animals.     By  W.  T.  Black. 

Edinburgh  and  London  :  Young  J.  Peutland,  1901.     Size  9x6,  pp.  56.    lUustra- 

tions.    Presented  by  the  AtUhor. 
Reprinted  from  the  Edinburgh  Xew  Philosophicdl  Journal  of  July  and  October,  1853. 
The  author  was  stationed  in  the  Fish  river  district  during  the  Caffre  wars. 

Cape  Colonj— Geology.  

Gape  of  Good  Hope.  Department  of  Agriculture.  Annual  Report  of  the  Geolo- 
gical Commission,  1898.  (Pp.  98.)  Ditto,  1899.  Cape  Town.  1900.  Size  10  x  8, 
pp.  110. 

Coatral  Afrioa.     Church  Mt'sn,  Intelligencer  58  (1902)  :  181-192.    Crabtrce  and  Buckley. 
On  the  Slopes  of  Mount  Elgon.    Letters  from  the  Kev.  and  Mrs.  W.  A.  Crablree 
and  the  Rev.  T.  R.  Buckley. 

Coatral  Africa.         La  G.,  B.8.G.  Pans  4  (1901):  297-320 ;  ^19-448.  Dye. 

Positions  geo<:^raphiqucB  d^tormin^  astronomiquoment  en  Afriquo  Centrale  au 
conrs  de  la  Mission  Marchand.    Par  A.  H.  Dye.     With  Map. 

See  note  in  the  April  number  (p.  505). 

Congo  Bute— KaUnga.    La  6.,  B.S.G.  Paris  4  (1901) :  321-338 ;  403-418.      Lemaire. 
Grottes  et  Troglodytes  du  Ka-Tanga.    Par  Capitaine  Oh.  Lemaire.     With  Map 
and  Illustrations. 

Bast  Afriea — ^Kyanja  Language.  Hetherwick. 

A  Practical  Manunl  of  the  Nyanja  Language.  By  the  Rev.  Alexander  Hether- 
wick. London  :  Society  for  Promoting  (Christian  Knowledge,  1901.  Size  6|  x  4, 
pp.  xviii.  and  256.     Presented  by  tlie  Author. 

A  companion  volume  to  the  same  author's  *  Handbook  of  the  Yao  Language'  (seo 
below),  on  a  similar  plan,  though  less  space  is  given  to  the  vocabularies.  It  should 
be  of  mnoh  use  as  providing  a  simple  guide  to  the  principal  language  of  the  British 
Central  Africa  Protectorate. 

East  Afriea— Tao  Language.  Hetherwick. 

A  Handbook  of  the  Yao  LauKuage.     By  the  Rev.  Alexander  Hetherwick.     Second 
Edition.     Revised  and  Enlarged.     London:   Society  for   Promoting  Christian 
Knowledge,  1902.    Size  6^  x  4,  pp.  xxii.  and  420.    Presented  by  the  Author. 
The  additions  to  the  work  as  it   first  appeared  in  1889,  consist  chiefly  in  the 
enlargement  of  the  Yao-Ungliuh  vocabulary,  and  tbe  inclusion  for  the  first  time  of  an 
English- Yao  vocabulary,  based  on  one  compiled  by  tbe  Domasi  mission  press.     Some 
extra  illuatrationa  of  points  in  grammatical  structure  have  also  been  added  to  I'art  i. 

Bgypt.  Beadnell. 

D^couvcrtes  g^ologiqnes  r^centes  dans  la  vallee  du  Nil  et  le  desert  Libyen.  Par 
M.  Hugh  J.  L.  Beadn*  11.  (Extrait  du  Compte  rendu  du  VIIL .  Congrfcs  g^ologique 
international,  1900.)  Paris,  1901.  Size  10  x  6),  pp.  28.  Map  and  lUustrations. 
Presemtid  by  the  Author. 

This  contains  illustrations  not  given  with  the  English  translation  already  noticed 
in  the  Journal. 

Bgypt.  Willoocks. 

The  Nile  Reservoir  Dam  at  Assu&n  and  After.    By  W.  Willcocks,  c.m.o.    London  : 

2x2 
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K.  &  F.  N.  Spon,  1901.  Size  10}  x  7,  pp.  30.  Plaru  and  lUtutration.  Prict  6t. 
nei.     Presented  by  the  PMiehen. 

A  asefal  sketch  of  the  history  of  the  Nile  reservoir  scheme,  the  designs  for  whieh 
were  drawn  up  by  the  author  in  1895  when  Director-General  of  Reseryoirs  in  Ecypt, 
with  a  forecast  of  the  posdibilities  of  future  development  of  irrigation  works  throughout 
the  Nile  basin.  The  author  oonsi  lers  that  works  undertaken  in  various  parts  of  the 
Sudan  would  b'>th  bring  prosperity  to  that  region  and  at  the  same  time  save  K^grpt 
from  the  risks  attending  an  unusually  hi^h  flood,  while  ushering  in  an  era  of  prosperity 
in  that  country  surpassing  the  wildest  estimates  yet  made. 

Egyptian  Sudan.  Owynn. 

Surveys  on  the  Proposed  Sudan- Abyssinian  Frontier.  By  Major  0.  W.  Gwynn. 
(From  the  Chographieal  Journal  for  December,  1901.)  Size  10  X  6},  pp.  12. 
Map  and  lUuttratioM, 

Egyptian  Sudan.  Witherhy. 

Bird  Hunting  on  the  White  Nile :  A  Naturalist's  Experiences  in  the  Sudan.  By 
Harry  F.  Witherby.  London :  Office  of  Knowledge,  1902.  Size  8  x  5),  pp.  118. 
lUtutrations,    Presented  by  the  Author. 

Tlio  author  is  evidently  a  careFul  observer,  and  gives  interesting  details  respecting 
the  bird-life  on  the  Wiiitt)  Nile  above  Omdurman,  where  he  collected  in  1900:  such 
points  as  the  migrations  of  certain  species,  and  the  protective  colouring  or  attitudes  of 
others,  being  frequently  touched  upon.  The  several  chapters  are  reprints,  with  slight 
alterations,  of  a  series  of  articles  in  Knowledge.  An  interesting  fact  noted  is  that 
objects  of  barter  were  useless  tiiroughout,  money  being  always  demanded  as  payment 
for  goods. 

SritrM.  Biv.  G.  Italiana  9  (1902):  52-64.  Boanni. 

11  censimento  delle  popolazioni  indigene  della  Ck)lonia  Eritrea.  Relazione  di 
Carlo  (Donti  RossinL 

French  Somaliland.  Mouvement  0. 19  (1902) :  79-83.  

Le  chemin  de  fer  de  DJibuti  k  Harar. 

German  East  Africa.  Globus  81  (1902) :  53-57.  KannenglMser. 

Yerkehrsverhaltuisse  in  Deutsch-Ostafrika.     Von  G.  A.  Kannengiesser. 

German  East  Africa.  Kohliohiitter. 

Verh.  Drettehnten  Deutsch.  Geograplientages  Breslau  (19D1):  133-15.S. 

Die  kartographittchen  und  geophysischen  Arbeiten  der  Pendel-Expedition   der 
Koni^lichen  GleselUchaftUer  Wissonschaften  zuGottingen  in  Deutsch-Ost-Afrika. 
Von  Dr.  £.  Kuhlschiitter.     Maps,    Also  separate  copy  presented  by  the  Author. 
This  is  noticed  in  the  Monthly  Record  {ante,  p.  639). 

German  Protectoratei.         /.  4/ftoan  5. 1  (1902):  184-191.  Zimmerman. 

Trade  of  the  German  Protectorates.    By  Dr.  Alfred  Zimmerman. 

German  South- West  Africa.  Sohanok. 

Verh.  Dreizehnten  Deutsch.  Geographentages  Breslau  (1901)  :   154-166. 

Deutsch-Siidwest-Afrika  im  Vergleich  zum  tibrigen  Siid-Afrika.  Von  Prof.  Dr. 
Adulf  Schenck. 

The  writer  shows  that  as  regards  geology  and  physical  geography,  South- West 
Africa  stands  apart  from  the  greater  part  of  South  Africa,  and  that  great  gold  dis- 
oovories  ure  not  to  be  expected,  though  the  case  is  different  as  regards  diamonds  and 
copper.  The  climate  is  analogous  to  that  of  the  Karroo,  and  success  may  therefore  be 
expected  from  attempts  to  develop  stock-rearing  industries,  especially  in  Uie  caae  of 
the  merino  sheep  and  Angora  goat. 

Gcnnan  South- West  Africa.  [7olkm%Bn.1 

Deutsch.  Kolxmialblatt  18  (1901) :  86G-868,  908-009,  912. 
Beise  von  Grootfonteiu  naoh  dem  Okavango. 

Italian  Somaliland.  Pestalont. 

Somalia  Italiana.  II  Sultanate  dei  Migiurtini.  Bapporto  del  oav.  G.  Pestalozza. 
(B.  Ministero  Affari  Esteri,  Ottobre  1901.)  Boma,  1901.  Size  9x6,  pp.  44. 
Map. 

Kamemn.  M.  Deutich.  Sehutzge\  14  (1901) :  209-213.  Danckelmnn. 

Die  Hohenmessnngen  von  Dr.  Esch  in  Kamerun.  Bearbeitet  von  Dr.  v.  Djmokel- 
man. 
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Kamezan.  If.  DeuUch.  SchuUgeb.  14  (1901) :  214-222.  Xoitel. 

Be^leitworte  zn  df^r  Karte  *'Die  Flassgebiete  des  Mungo  und  Unteren  WurL" 

Von  M.  MoiaeL     With  Map, 
Kamernn.  If.  DeuUch,  Sehutzgeb.  14  (1901)  :  223.  Sohnander. 

Astronomische  Ortsbestimmungeii  in  Kamerun,  angestellt  von  Dr.  Esoh.    Berechnet 
Ton  Prof.  M.  Sohnaader. 
XameniA.  Stein. 

Deutseh,  KoloniaJUaU  12  (1901):  742-746  ;  18  (1902) :  8-10,  42-45,  64-G7. 
Expedition  des  Freiherrn  y.  Stein. 

See  notes  in  the  February  and  present  numbers  (pp.  218,  638). 
Kamemii.  Bpellenberg. 

Btitrage  KohnialpoUUk  3  (1901-1902):  185-192,  211-216,  243-248. 

Kin   Beitrag  zor  Land-  und  Volkerkunde   von  Kumerun-Hinterland.    Yon  G. 
Spellenberg. 

Madagascar.  Orandidier. 

Histoire  phjAique,  nature!  le  et  politique   de  Madagascar    publico  par  Alfred 
Grandidier.  L'Orig^ine  des  Malgacht-s.  par  Alfreil  Grandidier.   Paris :  Imprimerie 
Nationale,  1901.     Size  13  x  10,  pp.  180.     FretenUd  by  the  Author. 
This  is  the  first  part  of  the  ethnographical  section  of  the  great  work  on  Madagascar, 
published  under  M.  Grandidier's  direction,  which  \s  to  form  when  complete  fifty-two 
volumes.    The  writer  sums  up  with  great  clearness  the  conclusions  as  to  the  eastern 
origin  of  the  Malagasy  to  which  he  was  first  led  in  1872,  and  which  have  since  been 
accepted  by  most  autUropologists. 

Madagaiear.  Rev.  Franfaiie  27  (11^02)  :  25-31.  flallieni 

Le  d^veloppement  de  Madagascar.    Par  G"'  Gallieni. 
Kadflgasoar.  Rev,  Madagascar  Z  (IdOl)  :  030-935.  Heranlt. 

Lea  Bessourccs  minibres  de  Madagascar.    Tar  Philippe  UerauU. 
Xadagasoar.  Bee.  MadagoMear  8  (1901) :  7GI-767.  Hnet. 

Histoire  de  Toccupation  du  territoire  des  Antaimorona  par  les  Hova  depuis  1842 

jusqu'  k  Tarrivee  des  Fran(;ais.    Kesume  des  ^uerres  entre  Antaiony,  Ampaiiabaka 

tt  Zanaseranana.    Par  G.  Huet. 

Jfadagasoar.  Bev.  Madagascar  Z  (1001)  :  844-855.  Sainjon. 

Le  pays  Antanosy.    Par  Lieutenant  Sainjon.     With  Map. 
Madagascar— Gold.  Rev,  Frangaise  28  (1901) :  522-527.  8er?igny. 

1  /or  k  Madagascar.    Par  J.  Servigny. 
Madeira.  B.8.G.  Lisboa  18  (1900)  :  5-13.  Martins- 

A  Madeira  e  o  sea  clima.     Pelo  Dr.  Jo&o  Augusto  Martins. 
Morocco.  Doutte. 

lienseignements  Culon.^  B.  Coinit€  V Aft ique  Frangaise  11  (1901) :  161-178. 

Une  Mission  d'dtudes  an  Maroc.    Le  Voyage  de  M.  Edmond  Doutt^.     With  Map. 
St^e  note,  ante,  p.  375. 

Morocco.  Deutsche  Bundscluiu  G.  24  (1901)  :  49-55.  Floarioke. 

Marokko.  Seine  wirthsohaftliche  Bedeutuug  und  seine  politische  Zukunft.  Von 
I>r.  Curt  Floericke.    Map. 

Morocco.  BtUrage  Kolonialpolitik  Z  {\9QI-1902)  \  176-182.  Jaap. 

Marokko  .    Von  W.  Jaap. 
Morocco.  B.8,Q.  Com.  Paris  22  (1901)  :  400-405.  Boquevaire. 

Note  sur  le  voyage  an  Maroc  de  Georges  Forret.     Pur  Ren^  de  Flotle  Boquovaire. 

With  Map. 

Vigeria — Hansa  Language.  Miller. 

Hausa  Notes.     By   Walter  B.   Miller.    London:    Henry   Frowde,   1901.     Size 

7|  X  5,  pp.  128.    Presented  by  the  PMi$her. 
As  stated  by  General  Lngard  in  the  preface,  this  little  work  is  likely  to  prove  of 
great  assistance  to  officials  and  others  whose  work  lies  among  the  Hausa  peoples. 
The  work  is  quite  original,  and  elucidated  many  points  of  grammar  left  unnoticed  by 
previous  writers. 
Korth-Bast  Africa.  Keller 

Die  landwirtsohaftliohen  Zuslande  im  afrikani&chen  Ostborn.  Von  Prof.  Dr.  C. 
Keller.  (Festschrift  der  Geographisch-Ethnop:raphifichen  Gesellscbaft  in  ZUrich, 
pp.  127-143.)    Zurich  :  F.  Lohbauer,  1901.     Size  9  x  6^.     Jllustradons 
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Fortugaete  West  Africa.  Kegreyiot. 

ColonieB  Portugaises.  He  de  San-Thorn^.  Par  Almada  Negreiros.  Paris :  A. 
Gliallamel,  1901.  Size  10  x  6^,  pp.  16G.  Maps  and  UluMtratiofU.  Presented  hy 
the  Author. 

A  welcome  summary  of  our  knowledge  of  San  Thome. 

Sierra  Leone.         B.  Comity  VAfrique  Fran^aise  11  (1901):  395-401.  Saleises. 

Le  chemin  de  fer  de  Sierra-Leone.    Par  le  capitaine  K.  Salesaee.     With  Map. 

Transvaal.  Ann.  G.  10  (1901):  450-453.  aaUoU 

La  Geologie  du  Transvaal  d'aprci  M.  Molengraaff.     With  Seetione. 
Based  on  a  memoir  in  the  Bulletin  of  the  Geological  Society  of  France. 

Uganda— Hallway.  Xolesworth. 

The  Uganda  Railway.    By  Sir  Guildford  Moles  worth.    (International  Engiaeering 
Congress,  Glasgow,  1901.      Section  I.  Railways.)     Size    10  X  0|,  pp.  10.     Map$ 
and  niuitraiions.    Presented  by  the  Author. 
A  sketch  of  the  inception  and  execation  of  the  Uganda  Railway  project. 

Uganda— Bailway.  

Africa.  No.  8  (1901).  Report  by  the  Mombasa- Victoria  (Uganda)  Railway 
Committee  on  the  Progress  of  the  Works,  1900-1901.  London  :  Eyre  &  Spottia- 
woode,  1901.     Size  13  x  8J.  pp.  12.     Map.    Price  Sd, 

Weit  Africa.  Globus  %0  (1901):  384-386.  Hntter. 

Der  westafrikanische  Bantuncger,  Seine  Charakteristik  und  Behandlong.  Von 
Ilauptmann  a.  D.  Hatter. 

West  Africa— Gold.  J.  ScJiool  G.  6  (1901) :  333-339.  Speak. 

The  Gold-producing  Ro<^ion  of  West  Africa.     By  S.  J.  Speak. 

NORTH  AMEBICA. 
America — Historical.  Tischer. 

Die  Kntdeckungen  der  Normanuen  in  Amerika.     Unter  besonderer  Beriicksicht- 
igung  der    kartographischen   Darslellungen.      Von  Jos.  Fischer.  s.J.     Frtiburg 
im  Breisgau:  Herdersche  Verlagshandlung,  1902.     Size  9J  x  6,  pp.  xii.  and  12«>. 
Maps.    Price  2  80  m.     Presented  by  the  Publinher. 
This  will  be  specially  noticed. 

Bermuda.  Cole. 

Bermuda  and  the  Challenger  Expedition.  A  Bibliography  giving  a  Summary  of 
the  ScicutiOc  Results  obtained  by  that  Expedition  at  and  near  Bermuda  in  1873. 
By  Geo.  Watson  Cole.  Boston:  Printed  for  Private  Distribution,  1901.  Size 
9i  X  6,  pp.  16.     Presented  by  the  Author. 

Canada.  T.  and  P.  New  Zealand  I.  33  (1900) :  552-554.  Hector. 

Early  Explorations  and  Colonisation  of  Western  Canada.  By  Sir  James  Hector. 
[Abstract.] 

Canada— Altitudes.  White. 

Geographical  Survey  of  Canada.  Altitudes  in  the  Dominion  of  Canada,  with  a 
Relief  Map  of  North  America.  By  James  White.  Ottawa,  1901.  Size  10  x  7, 
pp.  X.  and  266.     Map  and  Projiles.     Presented  hy  the  Author. 

This  is  valuable  as  the  first  general  compilation  of  altitudes  in  Canada,  and  ia 
based  on  all  available  information,  including  railway  und  canal  profiles,  reports  and 
maps  of  the  Geological  Survey,  reports  on  irri^^ation  surveys,  etc.,  etc.  The  map  shows 
contours  at  five  stages  from  100  to  10,000  feet. 

CENTRAL  AND  SOUTH  AMEBICA. 

Argentine  BepubUo— La  Plata.     An.  S.  Ci.  Argentina  62  (1901)  :  209-23t.  Foater. 

Regimen  del  Rio  de  la  Plata  y  su  correccioa.    For  Alejandro  Foster.     With  Maps. 
This  will  be  noticed  in  the  Monthly  Record. 
BoUvia.  B.S.G.  La  Paz  3  (1901) :  394-432,  481-498.  Wendt. 

El  Distrito  minero  de  plata  de  Potosi,  lk)livia.  Por  Arturo  F.  WendL  (Traduc- 
cion  de  Manuel  V.  Ballivi^n  y  Edmunds  Sologuren.)     With  Plat^. 
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BoUvia— Cwnut.     B.  Ofidna  Nac.  Inmigracidn^  ete.  1  (1901)  :  667-861.  

Cenao  Nacional  de  la  Poblaoidn  de  la  Bepilblica  [l*"  de  Setiembre  de  1900]. 
Informes  de  la  Gomiaida  Naolonal  sobre  los  rcsultados  generales  y  prlmeros 
resiimenes  de  oada  Departmento. 

BoUfia  and  BraiiL  B,S.G.  La  Paz  8  (1901):  442-446.  Mnnoi. 

La  cuestion  de  Lfmitea  con  el  Brasil.    By  Juan  L.  MaSoz.     With  Map. 

Braiil.  Popular  8ei.  Monihlf  00  (1902):  S87-412.  Branner. 

The  Palm  Trees  of  Brazil.     By  Prof.  John  C.  Branner.     With  lUustratiom. 

BraiU.  B,S.O.  Lj  Paz  Z  (1901) :  525-527.  IdUquez. 

Linea  geode'sica  Madera- Yayary.    Por  Edoardo  Idiaquez. 

Qivee  the  exact  measurement  of  the  line  as  dednced  from  the  observations  of  the 
recent  boundary  commission,  combined  with  previous  data. 

Braiilian  Guiana.  De  la  Blaohe. 

La  Riviere  Vinceait  Piozon.    £tude  sur  la  cartographic  de  la  Guyane.    Par  P. 
Vidal  de  la  Blache.   (Uniyersite  de  Paris.   Bibliotb^ue  de  la  Faculte  des  Lettres, 
XV.)    Paris:    F.  Alcan,  1902.     Size  10  X  6),  pp.  UG.     Maps.    Price  6 fr.    Pre- 
wenied  by  the  Author. 
This  will  be  the  subject  of  a  note. 

Central  Ameriea.  Sapper. 

Verh.  DreizehnUn  Deuteeh.  Geographentagee  Breslau  (1901) :  285-302. 

Die  geographische  Forschung  in  Mittel-Amerika  im  19.  Jahrhundert  Von  Dr. 
Karl  Sapper. 

AUBTBALASU  ABB  PACIFIC  I8LABDB. 
Australia.  Xoore. 

The  Constitution  of  the  Commonwealth  of  Australia.  By  Mr.  Harrison  Moore. 
London  :  John  Murray.  1902.  Size  9x6,  pp.  xx.  and  396.  Price  16<.n€^  Pre- 
tented  by  the  Puhluher. 

The  author,  who  is  Dean  of  the  Faculty  of  Law  in  the  University  of  Melbourne, 
traces  the  history  of  Australian  Federation,  showing  the  forces  which  have  tended  to 
bring  about  its  realization,  and  then  discusses  in  detail  the  constitution  of  the  Com- 
monwealth, and  compares  it  with  those  of  other  countries.  He  evidently  writes  with 
full  knowledge  of  the  subject 

Anatralia.  Thomson. 

The  Climate  and  Artesian  Waters  of  Australia.  By  J.  P.  Thomson.  (From 
Queenelaiid  Geographical  Journal^  No.  3,  New  Series,  vol.  xvii.  1902.)  Size 
H  y-  ^^«  PP-  3^-     Presented  by  the  Autlior. 

Australia.  

Commercial  Australia  in  1900.  Area,  Population,  Production,  Railways,  Tele- 
graphs, Transportation  Routes,  Foreign  Commeice,  and  (.'ommerce  of  the  United 
States  with  Australasia.  (From  the  Summary  of  Commerce  and  Finance  for 
November,  1901.)  Treasury  Department,  Bureau  of  Statistics.  Size  11}  x  9}, 
pp.  1835-1904.    PreeerUed  by  the  Philadelphia  Commercial  Mueetime, 

<laeensland.  Eev.  of  Renews  for  Austrakuia  (1901) :  161-186.  TraiU. 

Queensland  at  the  beginning  of  the  Century.     By  W.  H.  Traill.    Illustrations, 

Samoa.  Deeken. 

Manuia  Samoa  I  Samoanische  Bei^eskizzen  und  Beobachtuugen.  Yon  Richard 
Deeken.  Oldenburg,  etc.,  G.  Stalling.  (Not  dated. ^  Size  7^  x  5,  pp.  viii.  and 
240.     Itlustrations.    Price  5«. 

Based  on  observations  during  a  recent  visit  to  Samoa,  this  little  book  is  useful  as 
giving  an  idea  of  the  state  of  things  in  the  islands  after  a  year  of  German  rule.  The 
author  thinks  that  the  long-standing  feuds  are  now  in  a  fair  way  to  be  composed, 
and  assigns  the  merit  for  this  to  the  wisdom  and  tact  of  the  governor.  Dr.  Solf.  He 
describes  the  steps  which  have  been  taken  to  give  the  natives  a  share  in  the  inanag^e- 
ment  of  their  own  affairs,  and  gives  a  forecast  of  the  future  of  Samoa,  of  the  importance 
of  which,  as  a  centre  of  German  trade  in  the  Paciiic,  he  has  a  high  opinion. 

Western  Australia.    B.G.S.  Australasia  (  Victoria)  19  (r.»01) :  10  -IG.  Le  Souef. 

Notes  of  a  visit  to  Western  Australia.    By  W.  H.  Dudley  Le  Souef.     Jllustrations. 
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POLUB  BBOI0N8. 
Antarotio — Climata.  Bnpan. 

Verh.  DrehehfUen  Deuiaoh.  Geographeniagea  Bredau  (1901)  :  4^53. 
Das  antarktisohe  Ellma.    Von  Prof.  Dr.  A.  Supan. 

Antarctic— Exploration.    Popular  Sci.  Monthly  60  (1902) :  209-217.  Oregorj. 

Antarctic  Exploration.    By  Prof.  J.  W.  Gregory.     With  Maps. 

A  sketch  of  the  history  of  ideas  respecting  an  antarctic  continent,  and  of  the  work 
to  be  done  by  the  present  expeditions. 

Antarotio— Geology.  FhilSppL 

Verh.  Dreizehnten  Deutuch,  Geographentages  Brealau  (1901):  3^^-44. 

Die  geologischen  Probleme  der  Antarktis.     Von  Dr.  Emil  Philippi. 

Antarotio— Oorman  Ezpodition.    Z.Gea,  Erdk,  Berlin  86  (1901)  :  165-218.        Basebin. 
Dio  Deutsche   Sudp)lar- Expedition.     Von  Otto   Baschin.     WOk  PlaUa.     AUo 
tejHirate  copy,  presented  by  the  Author. 

Antarotio— Oerman  Expedition.    Z.  Ges.  Erdk.  Berlin  (1902) :  66-77.  DrygalikL 

Von  der  Deutschen  8 Qdpolar- Expedition.  AUgemeiner  Reisebericht  von  E.  von 
Drygalski. 

Antarotio— German  Expedition.  Keninayor. 

Verh,  Dreizehnten  Deutich.  Geographentaget  Breslau  (1901)  :  3-32. 

Zweiter   Th&tigkeitsbericht  der  Deutschen  Eommission  fUr  die  SUdpolar-For- 

schung.    Vom  i.  Vorsitzenden  der  Kommission,  Prof.  Dr.  G.  von  Neumayer. 

Arctic.  Oook. 

The  People  of  the  Farthest  North,  By  Frederick  A.  Cook.  v.d.  [From  Every- 
body^i  Magazine,  January,  1902,  pp.  19-33.]  Size  9)  x  7.  lUuttrationz.  Pre- 
$enied  by  the  Author, 

MATHEKATICAL  AND  PHT8ICAL  OEOGBAPHT. 

Cartography.  Scottish  G.  Mag,  18  (1902):  31-39.  Bartholomew. 

The  Philosophy  of  Map-making, and  the  Evolution  of  a  great  German  Atlas.  By 
J.  G.  Bartholomew.     iVith  Portraitz. 

Longitado.  Nautical  Mag.  71  (1902) :  116-118.  Goodwin* 

Longitude  by  Equal  Altitudes.    By  H.  B.  Goodwin,  m.a. 

Longitado.  Nautical  Mag.  71  (1902)  :  11-15.  KalL 

Longitude  by  Equal  Altitudes  near  Noon  at  Sea.     By  William  Hall. 

Sorroying  Instmments.  Hammar. 

Der  Hammer- Fennersche  Tachymeter-Theodolit  und  die  Tachymeterkippregel 
zur  unmittelbaren  LattenablesuDg  yon  Horizontaldistanz  und  Hohenunterschied. 
Beschreibnng  und  Anleitung  zum  Gebrauch  des  lustruments.  Erste  Genauigkeita- 
versnche.  Von  Dr.  E.  Hammer.  Stuttgart :  Kourad  Wittwer,  1901.  Size  10^  x 
8},  pp.  52.    Plates.     Presented  by  the  Publisher. 

PHYSICAL  AVD  BIOLOGICAL  GEOGBAPHY. 

Coasts.  Whaalor 

The  Sea  Coast,    (1)  Destruction.    (2)  Littoral  Drift.    (3)  ProtecUon.    By  W.  H. 

Wheeler.      London :   Longmans  &  Co.,   1902.     Size   10  x  6,  pp.  xii.  and   362. 

lUustrationz.    Price  10s.  63.  net.     Presented  by  the  Publishers. 

This  will  be  reviewed  elsewhere  in  the  Journal. 
Geological  History.    Sitzb.  A.  W.  Wien  109  (Ab.  I.)  (IDOO) :  811-857.  Hoomoi. 

Die  vorpontische  Erosion.    Von  B.  Hoernes. 
Goologioal  Maps.  /.  Geology  9  (1901) :  708-717.  BokoL 

The  Formation  as  the  Basis  for  Geologic  Mapping.    By  Edwin  C.  Eckel. 

Geology.  Jnkei-Browne. 

The  Student's  Handbook  of  Stratigraphical  Geology.  By  A.  J.  Jukes-Brown. 
London :  E.  Stanford.  1902.  Size  8  X  5),  pp.  xii.  and  590.  Maps,  Diagramz,  and 
Illustrations.    Price  Vis,  net.    Presented  by  the  Publisliers. 

A  valuable  feature  iu  this  text-book  is  the  attempt  to  reconstruct  the  geography  of 
the  successive  periods  represented  by  the  geological  formations,  which  are  treated  not 
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merely  as  isolated  groops  of  Btrata,  but  in  their  relations  to  past  and  still  existing 
sorfaoe  features.  The  scope  of  the  book  is,  however,  almost  entirely  limited  to  the  British 
isles,  except  in  cases  where  some  knowledge  of  continental  geology  is  necessary  to  a 
proper  understanding  of  Uie  changes  that  took  place  in  Britain. 

Geology— Bnrfaoe  Soil.  Science  15  (1902) :  33-35.  Means. 

On  the  Reason  for  the  Retention  of  Salts  near  the  Surface  of  Soils.  By  T.  H. 
Means. 

Olaeial  Xpoeh.  Geolog.  Mag.  9  (1902) :  59-G2.  Coleman. 

The  Relation  of  Changes  of  Leyel  to  loterglacial  Periods.  By  Prof.  A.  P. 
Coleman. 

eiadAl  Epoch.  JHe  Natur  50  (1901) :  601-G03.  Both. 

Einige  Worte  ftber  die  Eiszeit.     Von  Dr.  £.  Roth. 

eiaeial  Spoeh.  /.  of  T,  Victoria  I.  88  (1901) :  393-418.  Upham. 

The  Divisions  of  the  Ice  Age.    By  Warren  Upham. 

Olaeial  Brosion.  Ottather. 

Verh,  DreizehnUn  DeiUteh,  Qeograpkentagei  Breslau  (1901):  188-204. 
Der  gegenwartige  Standpunkt  der  Lehro  yon  der  Qlacial-Erosion.    Yon  Prof. 
Dr.  S.  Giinther. 

Seismology.  SHzh.  A,W.  IFtwi  109  (Ab.  1.)  (1900);  700-767.  Knott. 

Mittheilungen  der  Erdbeben-Commission  der  Kaiserlichen  Akademie  der  Wissen- 
schaften  in  Wien.  XX.  Ueber  die  Beziebungen  Zwischen  Erdbeben  und  De- 
tonationen,  yon  J.  Knett.  Ditto,  XXI.  Bericht  Uber  das  Detonations-phanomen 
im  Duppauer  Gebirge  am  14.  August,  1899,  yon  J.  Knett.  With  Map  and 
Diagram. 
Terrestrial  Physios.  Spitalor. 

Die  periodischen  Luftmaseenverschiebungen  und  ibr  Einfluss  auf  die  Lagen- 
anderungen  der  Erdachse  (Breitenschwankungen).  You  Dr.  Rudolf  Spitaler. 
(Dr.  A.  Petermanns  Mitteilungen.  Ergiiozungsheft,  Nr.  137.)  Gotha :  Justus 
Perthes,  1901.    Size  11  x  7),  pp.  52.    Map.    Price  im. 

Zoo-Beography.  Piatt. 

Mem.  and  P.  MancheHer  LU.  and  Philotoph.  S.  45  (1900-1901)  :  No.  14,  pp.  21. 

Some  Notes  on  the  Bipolar  Theory  of  the  Distribution  of  Marine  Organisms.  By 
Edith  M.  Pratt,  m.so. 

AITHBOPOGEOORAPHY  AKD  HISTORICAL  OEOOBAPHY. 

DiscoTory.  OrosTenor. 

The  Geographic  Conquests  of  the  Nineteenth  Century.  By  Gilbert  H.  Grosyencr. 
(From  the  Smithsonian  Report  for  1900,  pp.  417-430.)  Washington:  1901. 
Size  9}  X  6).    Maps. 

Stlinology — Stone  Age.  Oiglioli 

Materiali  per  lo  studio  delta  "  Etk  della  Pietra "  dai  tempi  preistorici  all'  epoca 
attuale.  Origine  e  syiluppo  della  mia  collezione.  Per  Enrico  Hillyer  Giglioli. 
Firenze,  1901.    Size  10  x  7,  pp.  218.    llludratiant.    Presented  by  the  Author. 

Historieal.  Errera. 

Prof.  Carlo  Errera.  L'epoca  delte  grandi  scoperte  geografiche.  Milano  :  Ulrico 
Hoepli,  1902.  Size  7|  X  5,  pp.  xyi.  and  432.  Maps  and  Xllustrations. 
A  concise  and  instructive  sketch,  not  only  of  the  great  diacoyeries  of  the  fifteenth 
and  sixteenth  centuries,  to  which  the  title  might  sug>;c6t  the  book  to  be  limited,  but 
of  the  gradual  extension  of  knowledge  during  the  middle  ages  by  which  the  way  was 
prepared  for  those  discoyeries.  There  are  various  sketches  of  famous  maps,  siioh  as 
those  of  Fra  Mauro,  Juan  de  la  Cosa,  Diego  Ribeiro,  etc. 

mstorioaL  Petermanns  M.  47  (1901) :  271-275.  Wioser. 

Die  &Iteste  Karte  mit  dem  Namen  "  America  "  a.  d.  J.  1507  und  die  Carta  Marina 
a.  d.  J.  1516  des  Martin  WaldseemuUer.    Yon  Prof.  Dr.  Fr.  R.  y.  Wieser. 

See  article  by  Mr.  Soulsby  in  the  February  Journal. 

History  of  Discorery.  Caoaldn. 

B.S.G.  y  Ettadistica  Hep.  Mexicana  4  (1897-) :  239-215. 

Factores  que  mds  han  contribuido  a  los  descubrlmientos  geogiaficos.  Por  el 
seiior  General  Inocencio  Cucaldn. 
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BIOQBAPHT. 

Bory  de  St.  Vineent.  B.S.R.Q.  iVAnvers  25  (1901):  523-550.  Bonnet 

Deux  lettres  de  Bory  de  Saint-VinceDt.    Par  M.  Fcrnand  DooDet. 

The  letters  were  written  in  1803,  when  St.  Vincent  was  returning  from  his  aojoorn 
in  Tarious  African  islands. 

D'Albertii.  Deutsche  Bundschdu  G.  2^(1902) :  182-184.  

L.  M.  D'Albertis.     With  Portrait. 
Le  ContB.  -Sierra  Club  B.  4  (1902)  :  1-11.  Sonle. 

Joseph  Le  Conte  in  the  Sierra.    By  Frank  Sonle.     With  Portrait  and  Plate, 

lUnnoir.  La  G.,  B.8.Q,  Paris  6  (1902) :  1-4.  

Charles  Mannoir  (1830-1901).     With  Portrait 
Xnrray.  Deutsche  Bundschau  G,  24  (1901) :  135-136.  Wolkenhaner. 

Sir  John  Murray.     Von  W.  Wolkenhauer.     With  Portrait. 

GENERAL. 
Bibliography.  Baschin. 

Bibliotheca  Geographica.  Herausgegeben  von  der  (lesellschaft  fur  Erdknnde  zu 
Berlin.  Bearbeitet  von  Otto  Baschin.  Band  vii.  Jahrgang,  1808.  Berlin  :  W. 
H.  Kuhl,  1901.     Size  9x6,  pp.  xvi.  and  478. 

This  volume  contains  about  9900  entries. 
Bibliography.  Hamy. 

Publications  Scientifiqucs  do  M.  le  Dr.  E.-T.  Hamv.  Paris :  Imp.  Nationale, 
1901.     Size  9^  x  6^,  pp.  28. 

British  Empire.  Heiderieh. 

Das  Wachstum  Englands.    Wirtscliaftsgeschichtlichc  Skizze  von  Dr.  Jean  Hein- 
rich  Heiderieh.    Ca?8el:  Gust-Klaunig,  1901.     Size  9x6,  pp.  06. 
A  careful  study  of  the  growth  of  the  British  Empire,  the  modern  development  of 
trade  rivalry  between  the  great  world-cmpiree,  and  tlie  movement  towards  a  closer 
commercial  union  between  the  component  parts  of  Greater  Britain. 

British  Empire.  

The  British  Empire  Series.  Vol.  .5,  General.  London:  Kegan  Paul,  Trench, 
Trubner  &  Co.,  11>02.  Size  8h  x  5^,  pp.  xx.  and  682.  Maps.  Price  6s.  Pre- 
sented by  the  Puhlisfters. 

Like  other  volumes  of  the  series,  this  is  the  outcome  of  lectures  delivered  at  the 
South  Place  Institute,  Finsbury,  between  1895  and  1898,  by  experts  in  the  various 
subjects  treated  of.  Other  articles,  however,  appear  to  have  been  added,  for  a 
publishers'  note  speaks  of  the  delay  occaBioned  by  the  transmission  of  proofs  to  writers 
of  articles  in  all  parts  of  the  world.  This  delay  has  been  i>omewhat  unfortnnate, 
as  the  articles  are  in  many  cases  necessarily  somewhat  behind  the  time,  but,  taken 
as  a  whole,  the  volume,  which  is  the  last  of  the  series,  contains  much  interesting  and 
instructive  matter  on  questions  affecting  the  prosperity  of  the  Empire. 

Consular  Boporti — Index.  

Index  to  Reports  of  His  Majesty's  Diplomatic  and  Consular  Representatives 
Abroad  on  Trade  and  Subjects  of  General  Interest  (with  Appendix),  1898-1899. 
London  :  Eyre  &  Spottiswoode,  1902.    Size  9|  x  6,  pp.  192.     Price  9d. 

Education.  Blndan. 

Verh.  Dreizehnten  Deutsch.  Geogruphentages  Breslau  (1901):  124-130. 

Was  gehort  aus  der  Projektionslehre  auf  die  Schule  ?     Von  Prof.  Dr.  A.  Bludau. 

Education.  G.  Teacher  1  (1902):  61-67.  Oeikie. 

The  Use  of  Ordnance  Maps  in  Teaching  Geography,     lly  Sir  Archibald  Geikie, 

F.B.S. 

Malaria.  P.R.L  16  (1901):  29.1-313.  Rou. 

Malaria  and  Mosquitoes.     By  Major  Ronald  Ross. 

Photography— Diary.  

Wellcome's  Photographic  Exposure  Record  and  Diary,  1902.  Ix)ndon :  Bur- 
roughs, Wellcome  A:  Co.  Size  5J  x  .'»J,  pp.  84.  Illustrations.  Presented  by  Vie 
Publishers. 

Messrs.  Burroughs  &  Wellcome  have  issued  a  handy  pocket-book  and  diary  for  the 
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uae  of  photographers.  Besides  the  ample  space  allowed  for  the  record  of  expooures 
with  the  details  necessary  as  a  guide  to  proper  development,  it  coDtains  a  nsefnl  series 
of  instructions,  with  tables  of  data  for  the  use  of  photographers  in  yarious  parts  of  the 
world,  the  queatioQ  of  cxpoiure  under  the  most  varying  conditions  being  fully  dealt 
with. 

Place-names.  Jliv.  O.  Italiana  8  (1901) :  633-636.    BiocUeri  and  Karinelli. 

Toponomastica  e  Topolessin^rafia.    G.  Ricchieri  e  O.  Marinclli. 

Boyal  Asiatie  Boeistj.  Oast. 

Some  Kemarks  on  the  Royal  Asiatic  Society  of  Great  Britain  and  Ireland,  1901. 
I.  Narrative  of  Constitution,  and  Proceedings  since  the  year  of  our  Jubilee,  1878, 
to  the  end  of  the  cenlury.  II.  Suggestions  for  the  Future.  By  Robert  Ncedham 
Gust,  LL.D.    Hertford,  1901.     Size  8  x  5),  pp.  12. 

Yeir-book.  

Annuaire  pour  Tan  1902,  public  i>ar  le  Bureau  dcs  Longitudes.  Avec  des  Notices 
scientifiques.    Paris :  Gauthier-Villars.    Size  6x4,  pp.  656,  34,  92,  16,  8,  and  88. 


NEW  MAPS. 

By  E.  A.  REEVES    Map  Curator,  R.O.8. 

EUBOPS. 

England  and  Wales.  Ordnance  Borrej. 

Obdnancb  Survey  op  England  and  Walss  : — Revised  sheets  published  by  the 
Director-General  of  the  Ordnance  Survey,  Southampton,  from  3[arch  1  to  31, 1902. 

1  ineh  :— 

With  hills  in  brown  or  black :  2,  134  (engraved).     1«.  each. 

Printed  in  colours:  111,  122,  124,  125,  128,  137,  138,  139.  140,  141,  143,  144,  156, 

167.  168,  178,  179.     1».  each. 

6  ineh— County  Maps : — 

Bedfordshire,  5  (n.w.  and  n.e.),  G  8.E.,  7  be.,  9 n.w.,  s.w.,  K)  8.e.«  28  n.w.  Cardigan- 
ahire,  1  s.w.  Derbyshire,  62  n.b., 63  n.w.  Huntingdonshire,  16 s.r.,  20 n.w., 25  b.e. 
Xerionethshire,  47  s.e.,  48  s.w.  Monmonthshire,  4  8.w.,  8.K.,  6  n.b.,  8  s.w.,  13  s.b., 
19  S.W.,  2.5  N.W.,  39  N.W..  N.B.,  s.w.  Xontgomeryihire.  25  s.e.  Staffordihire,  38  s.w., 
«53  N.E.,  51  N.w.    Wiltshire,  63  S.E.,  72  8. K.,  77  N.B.     U.  each. 

26-inch— County  Maps:— 

Cambridgeshire,  III.  8,  12 ;  IV.  9,  13,  14 ;  VII.  13 ;  XII.  3,  7.  11 ;  XXI.  5,  6,  7. 
13;  XXVIII.  8,  11.  12,  15;  XXXII.  16;  XXXIII.  2,  3,  f).  DorseUhire.  XXIU. 
-9,10,13.14;  XXXII.  3,  4,  7.  8, 12,16;  XLII.  3,7,  8,  11.  12, 16  ;  XLIV.  (3  ami  4), 
13.  Oiouoestershire,  VI.  15;  VII.  12;  Xlll.  2,  3.  4,  9,  10,  11.  15,  16;  XIV.  1,  3, 
4,5,6,7.  11,  12,  13,  16;  XV.  1,  10,  11,  13;  XXI.  4,9, 10,  15 ;  XXII.  1;  Hunting- 
donshire, XIX.  8.  11.  12,  l.~);  XXII.  16;  XXIII.  2,  3,  5.  Xontgomeryshire,  XV. 
15;  XVI.  13;  XXI.  16;  XXII.  7.  9;  XXIII.  1,  2,  3;  XXVIII.  4,8,  12,  13,  14, 
15,  16;  XXXIII.  9;  XXXIV.  8,  13,  14;  XXXV.  1,  2,  3,  4.  Shropshire,  XV.  9 ; 
XX.  8;  XXIII.  16;  XXVII.  16;  XXVIII.  16:  XXX.  16;  XXXIII.  10,  11: 
XXXV.  2.  4,  6,  7,  10,  11;  XXXVI.  1,  5,  6.  Staflfordshire,  XLIII.  14;  XLIV. 
12 :  XLV.  2,  3,  4.  5,  6,  7,  9,  11,  13, 16;  XLVI.9.  Warwickshire  (Det.),  LIII.  12. 
Woreettershire  and  (Do.  Det.  Nos.  3,  4,  and  5);  XLIX.  15;  LI.  12;  LII.  13; 
LVL  2.  3;  LVII.  1,  2,  3,  4,  5,  6,  7,  11,  12,  13,  16;  LVIII.  1,  2,  10, 11  ;  LXI.  4. 
Yorkshire,  CC( '.  7.    3«.  each. 

4  miles  to  1  ineh : — 

Hill  shaded  map,  priutcd  in  colours,  in  sheets  (1  and  2),  3,  4.     1«.  Gd.  each. 
District  Maps : — With  roads  printed  in  colour  (Manchester  and  Liverpool),  1«., 
folded  in  cover  or  flat  in  bheets. 

Petty  Sessional  Divisions  in  colour  :— 
Herefordshire,  Ruttanil.     Qd.  each. 

2-inche8  to  1  mile  :— 
Jersey,  map  of,  printed  in  colours,  l9. ;  folded  in  cover  or  flat  in  sheets. 
(JR  Btanfordy  London  AgenL) 
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Zngland  and  Wales.  Bartholomaw. 

Reduced  Ordnance  Survey  of  England  and  Wales.  Scale  1  :  126,720  or  2  stat. 
miles  to  an  inch.  Sheet  4  :  Durham.  J.  Bartholomew  &  G<j.,  Edinburgh,  11>(>1. 
Price  2s.    Presented  by  the  PMishert. 

A8IA. 

Indian  Ooveniment  Bnrysys.  Survey or-0ensral  of  India. 

India,  showing  railways  with  &tations,  1899,  32  miles  to  an  inch.  1901.  6  sheets. 
— Indian  Atlas,  4  miles  to  an  iuch.  Sheets :  49  N.w.,  parts  of  districts  Rohtak, 
Hifsar,  Kam&l  and  Delhi,  and  of  Native  States  Jind,  Dujana.and  Loharu  (Punjab), 
1898;  51  8.K.,  parts  of  Native  States  of  Bundelkliand,  Datia,  Gwalior  (G.I.  Agency), 
etc.,  Jhalawar  (Rdjput^na  Agency).  19<'0;  86  be.,  part  of  district  Bahraich 
(Oudh)  and  of  Nepal.  1899. — Lower  Provinces  Revenue  Survey,  1  mile  to  an  inch. 
Sheets:  1a,  district  Purnea,  additions  to  boundaries,  1897,  1901;  3,  8,  district 
Purnea,  with  additions  to  boundaries  aud  railways,  1897,  1900-1 ;  9.  district 
Purnea,  with  additions  to  boundaries,  1897,  1901 ;  13  nod  14  (2nd  edit.),  district 
Monghyr,  with  additions  to  boundaries,  1897,  1901 ;  15,  dibtrict  Purnea,  with  ' 
additions  to  boundaries  and  railways,  1897,  1901. — Bengal  Survey,  1  mile  to  an 
inch.  Sheet  164,  district  Cutfack,  Season  1894-95,  1901.— Punjab  Survey,!  mile 
to  an  inch.  Sheets:  81,  82,  83,  districts  of  Rawalpindi,  Jhelum,  and  Shahpur, 
Seasons  1855-56  and  1856-57,  1901. — Barma  Survey,  1  mile  to  an  inch.  Pre- 
liminary edition;  sheets  147  and  194  (New  Series),  district  Schwebo,  Season 
1892-3,  1901;  2nd  edition,  sheets  72  and  113,  district  Minbu,  Seasons  1891- 
93  and  1896-98,  1901  ;  353  (new  series),  district  Thaton,  Seasons  1S92-97,  1901. 
— Upper  Burma  Survey,  1  mile  to  an  inch.  Preliminary  edition,  sheet  385, 
Southern  Sban  States,  Season  1897-98,  1900;  2nd  edition,  sheet  294,  parte 
of  districts  Yam^thin  and  Meiktila,  and  of  Southern  Shcu  States.  Seasons 
1893-94  and  1898-99,  1901.— Central  India  and  Rajput&na  Survey.  1  mile  to  an 
inch.  Sheets:  144,  part  of  Udaipur  Native  State  (Rdjput&na  A$tenoy),  Seasons 
1877-78  and  1879,  1901;  168,  parts  of  district  Merwara  and  Native  State  of 
Udaipur  (Rdjput&na  Agency),  Season  1871-72, 1900  ;  VII,  parts  of  Indore,  Rutlam, 
Sailana.  Jhdbua  (C.l.  Agency),  and  of  Kusalgarh  (Hiiputina  Agency),  Season 
1879-80-81,  1900;  235.  parts  of  Udaipur  and  Bundi  (Rdjputana  Agency),  Holkar 
(Indore),  Gwalior  (Siudhia)  (C.l.  Agency),  Season  1870-71,  1901;  418,  parts  of 
Native  States  Bijdwar,  Charkhari,  Panna,  and  Tehri  (C.I.  Agency),  Seasons  1855- 
56,  1860-62,  and  1870-71, 1901 ;  466,  partsof  Native  State  of  Rewah  (C.I.  Agency), 
Seasons  1865-66-67-68,  1900.— Hyderabad  Survey,  1  mile  to  an  inch.  Sheet: 
210,  part  of  Khamamet  Circar  (Nizam's  Dominions),  Seasons  1827-28  and  1837-38, 
1891.— Sind  Survey.  1  mile  to  an  inch.  Sheets:  12,  31,  district  Karachi,  Seasons 
1896-97  and  1897-98,  1900.— N.W.  Trans-Frontier  Series,  8  milts  to  an  inch. 
Sheet :  14  n.e.  (Baluchistan),  Seasons  1884-85  and  1898-99.  1900.— Index  to  the 
Standard  Sheets  of  the  Punjab.  52  miles  to  an  inch.  Additions  to  1899,  1901. 
Presented  by  H.M.  Secretary  of  Slate  for  India^  through  the  India  Ofioe, 

Philippine  Islands.  Greelj. 

Progress  Map  of  Signal  Corps  Telegraph  Lines  and  Cables  in  the  Military 
Division  of  the  Philippines.  Prepared  under  the  direction  of  Brigadier-General 
A.  W.  Greely,  Chief  Signal  Officer  U.S.  Army.  Scale  1 :  887,040  or  14  stat.  miles 
to  an  inch.  2  sheets.  Sajpylement  to  ilie  National  Geographic  Magazine,  Jannary, 
1902. 

This  is  a  roughly  executed  outline  map  of  the  Philippine  islands,  with  no  attempt 
at  hill  shading.  However,  the  information  it  contains  will  be  very  useful.  It  shows 
military  telegraph  lines  and  cables,  the  eastern  extension  of  the  Australasia  and  China 
Telegraph  Company's  cable,  commercial  and  military  telegraph  stations,  telephone 
stations,  open  ports,  coastwise  ports,  lighthouses,  and  pocst-r  ifices.  A  table  is  also 
given  of  the  military  ctibles.  There  are  three  insets,  the  principal  being  a  plan  of  the 
environs  of  Manila.  The  map  is  published  as  a  supplement  to  the  National  Gtogiaphio 
Magazine  for  January,  1902. 

A7SICA. 
Africa.  Intslligenoe  DlTlsion,  War  Office. 

Africa.  Scale  1 :  250,000  or  3  9  stat  miles  to  an  inch.  Sheets  :  45.B,  Salmia; 
66-0,  Roseires;  (Provisional)  78-C,  Akobo;  (Provisional)  78-L,  Musha;  78-P. 
Mt.  Lubur;  79-1,  Lower  Omo.  Price  Is.  6d.  each.  Scale  1  :  1,000,000  or  15-7 
stat.  miles  to  an  iuch.  Sheet  61,  Nikki.  Price  2«.  London :  Intelligence 
Division,  War  Office.  Presenttd  by  the  Director-General  of  MobHi:aiion  and  Miiitarff 
Intelligence. 
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Africa.  Servies  Oaographiqae  de  rArm^  Paris. 

Carte  d'Afriqne.    Soale  1 :    2,000,000  or  31*6  etat.  miles  to  an   inch.    Sheets 
15,  Cap  Elba.    Service  G^graphique  de  TArm^e,  Paris.    Price  1  /r.  each  iheet. 
This  is  a  new  edition.    With  the  exception  of  the  inset  plan  of  the  mins  of  Thebee, 

there  is  little  on  the  sheet  bat  the  viciuity  of  Cape  Elba. 

Angola.  '  Berista  Portngal  am  Afirioa.' 

Angola.    Scale  1 :  1,000,000  or  15  7  stat.  miles  to  an  inch.    Supplement  to  the 
BevUta  Portugal  em  Africa.    8  sheets.    Price  14«. 

This  map  appeared  in  sheets  as  a  supplement  to  the  '  Revista  Portugal  em  Africa  * 
during  last  year.  It  is  a  rough  production,  but  in  some  parts  a  good  deal  of  information 
is  given,  although  in  others  it  is  already  considerably  out  of  date.  During  the  past 
year  the  reports  of  the  expeditions  of  Captain  Lemaire  along  the  Congo-Zambezi 
watershed,  and  of  the  members  of  Major  Gibbons*s  expedition  in  the  region  of  the 
upper  Zambezi  and  its  tributaries,  have  been  published.  Much  new  information  was 
l^ned  from  these  expeditions,  but  this  evidently  was  made  public  too  late  to  be  included 
in  this  map,  which  in  these  parts  must  not  be  considered  at  all  up  to  date. 

Traasraal.  The  Chartogiaphio  Company. 

New  Map  of  the  AVitwatersrand  Guldfieldd,  compiled  by  the  Chartograpbic  Company 
from  the  latest  Official  and  Private  Surveys  and  Reports.  Scale  1210  yards  to 
1  inch.  London :  The  Chartograpbic  Company.  Two  sheets.  Pretented  by  the 
Publishere. 

One  of  the  many  coloured  plans  that  have  appeared  showing  mining  properties* 
with  their  names,  reefs,  railways,  roads,  farm-boundaries,  and  other  information. 

Waat  Afriea.  Wallaeh, 

A  Map  of  the  Gold  Coast,  with  part  of  Ashanti  and  the  Ivory  Coast.  By  Henry 
Wallach,  f.r.o.s.  Scale  1 :  253,440  or  4  stat.  miles  to  an  inch.  Second  edition. 
London :  K  Stanford,  1902.    Six  sheets.    Price  £1  6«.    Pretented  by  the  Author. 

This  is  the  second  edition  of  a  large-scale  map  of  the  Gold  Coast  and  adjacent 
territories  which  first  appeared  in  1900.  Since  that  date  considerable  progress  has 
been  made  with  the  survey  of  the  colony,  necessitating  many  additions  and  altera- 
tions, which  appear  to  have  been  carefully  made.  There  has  hardly  been  time  to 
make  use  of  the  map  of  Lake  Busumchwi  and  neight>ourhoo(i,  from  a  survey  by 
Mr.  Malcolm  Fergusson,  which  appeared  in  the  Geographical  Journal  for  March 
last,  but  this  will  no  doubt  be  done  in  another  edition.  In  addition  to  fresh  routes, 
rivers,  villages,  etc.,  some  hill-work  is  now  shown,  and  many  altitudes  are  given  in 
figures  whicli  do  not  appear  on  the  earlier  edition.  There  are  also  many  useful  and 
important  notes  detioripiive  of  the  character  of  the  country.  The  map,  which  formerly 
extended  to  the  west  only  as  far  as  about  3^  10'  W.  long.,  has  now  been  carried  on,  by  the 
addition  of  two  half-sheets,  to  3°  50'  W.  long.,  and  thus  includes  part  of  the  French 
territory  of  the  Ivory  Coast.  It  is  publiahed  in  two  forms,  one  showing  physical 
features  and  political  boundaries  only,  and  the  other  with  the  gold-mining  properties 
marked  in  red. 

AUSTBAUA 
Western  Australia.  Campbell  ft  Beehar. 

Topographical  Map  of  Kalgoorlie,  basetl  on  Tacheometrio  Surveys.  By  W.  D. 
Campbell,  a.m.lc.e.,  f.o.s  ,  and  the  late  8.  J.  Becher,  m.e.  Scale  1 :  7920  or  8 
inches  to  one  mile.  Geological  Survey  of  Western  Australia,  1901.  Four  sheets. 
Pretented  by  tlie  Agent-General  for  Wettem  AuttralicL 

A  large-scale  mining  map,  showing  claims  with  names.    Contour-lines  in  brown, 
-at  10-feet  intervals,  are  laid  down.     Later  on  an  edition  is  to  be  published  with 
geological  colouring,  but  the  present  one  is  in  outline  only. 

OEVXBAL. 

^orld.  Bartholomew. 

The  International  Student's  Atlas  of  Modern  G^grapby.    A  series  of  105  Physical, 
Political,  and  Statistical  Maps,  compiled  from  British  and  Foreign  Surveys,  and 
the  latest  results  of  international  research,  under  the  direction  of  J.  G.  Bartholomew,  ' 
F.B  B.B.,  F.R.6  8.,  ctc.    Loudou :   George  Newnes,  Limited^    Price  6s.    Pretented 
by  the  Publithert. 

The  great  advance  that  is  being  made  in  educational  geography  is  evidenced  by 
-ihU  school  atlas,  which  has  been  published  under  the  superinten  ienoe  of  Mr.  J.  G. 
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Bartholomew,  and  wbicb,  for  Kb  price,  six  sbilliDgs,  is  a  remarkably  cheap  productioQ. 
It  is  clear  that  there  has  been  a  good  deal  of  careful  consideration  in  its  preparation, 
and  the  arrangement  of  tbo  maps  appears  to  have  been  governed  by  a  definite 
principle.  In  tiiis  respect  the  atlas  contrasts  most  favourably  with  many  cheap  school 
atlasee,  which  contain  nothing  more  than  a  collection  of  roughly  executed  and  most 
confusing  political  maps,  either  reduced  by  photography  from  those  on  a  much 
larger  scale,  with  the  result  that  the  names  are  too  small  to  be  legible,  or  selected 
from  those  that  happened  to  l>e  already  in  the  publisher's  stock,  without  any  reganl 
to  their  educational  suitability.  Importance  has  been  given  to  physical  geography,  and 
Ix'fore  the  maps  of  each  CDUtinent  or  country,  there  arc  in  many  Instances  maps 
showing  the  geology,  relief,  rainfall,  vegetation,  etc.  In  addition  to  the  larger-scale 
general  maps  of  the  world,  there  are  fourteen  smaller  half-page  maps,  showing 
isothermal  lines,  winds,  rainfall,  tides,  races  of  mankind,  prevailing  religions,  density 
of  population,  equidibtunt  costal  lines,  and  a  time-chart  of  the  world,  showing  the 
times  at  places  in  different  longitudes  corresponding  to  mid-day  at  Greenwich.  Witii 
the  exception  of  one  or  two  of  these,  which  are  on  Mercator's  projection,  these  are  on 
ClaU'H  cylindrical  projection,  which  is  hardly  the  beat  for  educational  purposes,  as  it  does 
not  preserve  the  true  confii^uration  of  the  land,  nor  jrive  a  correct  idea  of  relative  areas. 
The  British  Isles  art-  very  fully  represented  by  the  following  map< :  a  bathy-orographical 
map  of  the  British  Isles,  which  includes  also  the  whole  of  the  North  sea  and  adjacent 
coast  of  the  continent  of  Europe :  vegetation  and  geological  maps ;  four  small  maps 
showing  rainfall,  and  tidal  How,  river-basins.  January  and  July  isotherms,  railways^ 
and  population.  After  theic  como  general  political  maps  of  England,  Scotland,  and 
Ireland,  each  of  which  is  accompanied  by  larger-scale  maps  showing  relief  by  contour- 
lines  and  colour-tiiiting.  Throughout  the  atlas,  the  vegetation  maps  are  worthy  of 
special  attention,  and  give  a  very  Lcood  idea  of  the  characteristic  vegetation  of  any 
particular  region. 

There  are  one  or  two  points  that  ought  perhaps  to  have  received  greater  attention, 
such  as  the  scales  of  tlie  maps  and  the  proportion  that  the  maps  of  one  country  bear 
to  each  other.  It  would  have  been  better,  t<^)o,  if  the  uatural  scale  of  each  map  had 
been  given,  which,  as  far  as  possible,  should  have  been  certain  multiples  of  1  :  1,000,000. 
Plate  1.  giving  examples  of  a  few  principal  projections,  will  doubtless  be  instractive  to- 
far  as  it  goes,  but  this  subject  mi«rht  with  advantage  have  been  treated  more  fully. 
In  another  edition  it  might  bo  well  to  have  a  sheet  showing  different  methods  of  repre- 
senting topographical  features,  with  special  remarks  on  contour-lines,  vertical  sections, 
scales  of  maps,  etc.  As  might  have  been  ezpect(d  from  Mr.  Bartholomew,  the  mapa 
are  well  executed:  on  the  whole  great  judgment  has  been  shown  in  the  selection  of 
colours,  and  the  printing  is  good.  The  atlas  also  contains  an  alphabetic<il  list  of 
countries  indicating  the  maps  in  the  atlas  on  which  they  are  shown,  a  li^t  of  gee* 
graphical  terms,  another  of  the  principal  explorers  of  the  world,  and  a  useful  index. 
As  the  maps  are  printed  on  both  sides  of  the  sheets,  the  atlas  is  not  bulky,  notwith> 
standing  the  great  amount  of  information  it  contains.  Some  of  the  maps  have  already 
appeared  in  other  atlases,  but  these  have  been  revised,  and,  on  the  whole,  Mr. 
Bartholomew  may  be  congratulated  for  having  produced  a  remarkably  good  and  cheap 
educational  atlas. 

World.  Stieler. 

Neue,  neunte  Lieferungs-Ausgabe  von  Stielers  Hand-Atlas,  100  Earten  in 
Kupferstich  IV.  Lieferuug.     Gotha  :  Justus  Perthes.     Price  (30  f>f. 

The  two  maps  in  this  part  are  now.  One  half  of  sheet  No.  81  is  occupied  by  a 
map  of  New  Zealand,  and  the  other  by  insets  of  New  Guinea.  Tasmania,  Tahiti,  Fiji 
islands,  and  other  island  groups  of  the  Pacific  ocean.  The  maps  of  New  Zealand 
and  Tasmania  are  on  the  scale  of  1  :  5,000,000,  and  are  both  too  small  to  be  of  much 
value.  No.  93  is  a  useful  little  general  map  of  the  West  Indies,  on  the  scale  of 
1  :  7,500,000,  with  insets  on  enlarged  scales  of  Jamaica,  Porto  Rico,  Guadeloupe  and 
Dominica,  Martinique  and  Santa  Lucia.  St.  Thomas,  and  the  environs  of  Havana. 

CHABT8. 

Admiralty  Charti.  Hydrographio  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographio  Department,  Admiralty, 
January  and  February,  1902.  Presented  by  the  Hydrographie  Department^ 
Admiralty. 

No.  iDches. 

S164  m  =  6*75  England,  west  coast :  Morecambe  bay  : — Barrow  harbour.     2$,  6d, 

ma      _/l'48\England,  east  coast : — Entrance  to  the  river  Humber.    (Plans: — 

1U»  m  -"^2-9  /    Kingston-upon-llull.  Grimsby  road.)    2^.  Qd, 
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31G5  m  =  6*8    Ireland,  west  coast :— Bantpy  and  Glengariff  harbours.    2$,  6d. 
3217  m  =  6*7.1  Xortb  America.     Newfoundland,  east  coast : — l*illoy  island  harbour. 

U.Gd. 
3167  m  =  3-9    Cuba,  north  coast :— Puerto  Padre.    2$.  6d. 

1324  m  =  007  South  America,  east  coast : — Baenoe  Aires  to  Gape  Dos  Bahias.  2$.  6d. 
3162  m  =  20    British  (Columbia  : — Discovery  passage.    2«.  6d. 

3178  m  =  le'oi  ®"*^®^  Columbia :  Plans  in  Discovery  passage  : — Gowlland  harbour, 
1 40 1      Otter  cove,  Elk  and  Duncan  bays.     Is,  6d. 

3251  m  =  7:\    Aleutian  islands  : — Dutch  and  Iliuliuk  harbours.     U,  6d. 

3180  m  =  0*4    Gulf  of  Aden  and  Ked  sea : — Straits  of  Bab-el-Mandeb  and  approaches. 

2$.  ed: 
3254  m  =  3-25  Australia,  north  coast ;— Norman  river  entrance.     1«.  6d. 
3179m  =  4*9    Aufetralia,  south  coast: — Plans  on  the  south   coast  of  Australia: 

Starvation  boat  harbour.     1$.  6d. 
3189  m  =  0-5    Australia,  south  coast :— Cape  Le  Grande  to  Cape  Pasley.    2t.  6d. 
1719  Italy,  west  coast.      New  plans  :—Giannutri  isle,  Gergona  island^ 

Pianosa  island. 
911  Plans  of   anchorages  between   Borneo  and   New  Guinea.      Plans 

added  : — Wei  Pelau  and  Awa  anchorages. 
979  Pacific  islands  :— Between  160°  E.  and  150°  W.  long.    New  plan  :— 

Pleasant  island.     Plan  added  :— Ocean  island. 
(/.  D.  Potter,  Agent.) 


Charts  Oanoelled. 

No.  CAncelled  by  No. 

421  Plan    of    PiUey    island,  ^-^^    , 

I'his^h^t*'''^  *'^^'''''''^''  '''')     P^^^^^^  3217 

418  Plan   of  Port   Padre  on\New  plan. 

this  sheet.  /     Puerto  Padre 3167 

1324  Eio  do   la  Plata   to  Rio) 

Negro.  I  New  chart. 

1288  Kio  Negro  to  Cape  Three^     Buenos  Aires  to  Cape  Dos  Bahias  .     .     .     1324 

Points.  j 

580^Plan  of    Otter    cove   on, 
2870/    these  sheets.  JNew  plans. 

2067  Plans  of  Gowlland  liar-(    Otter  cove.  Gowlland  harbour,  and  Duncan 

hour,  Duncan  bay  and  Qua-|        bay  on  this  sheet 3178^ 

thiaski  cove  on  this  sheet,      j 
1457  Plan  of  Iliuliuk  harbour^New  plan. 

(tn  this  sheet.  j     Dutch  and  Iliuliuk  harbours       ....     3251 

1807  Norman    river  entrance. '^New  plan. 

Plan  on  this  chart.  j     Norman  river  entrance        3254 

Charts  that  haye  reeeiyed  Important  Correotioni. 

No.  1188,  The  World  :~Coal  and  telegraph  chart.  2253.  England,  south  coast  :— 
Dartmouth  harbour.  2682,  Bristol  channel : — Nash  point  to  New  passage.  122, 
Netherlands  :— Mouths  of  the  Maas.  2322,  Netheriands :— Zuyder  Zte.  1971. 
Norway  approaches  to  Trondjem.  863,  Labrador: — Hudson  bay  and  straits. 
2806,  United  States,  east  coast  :—Cbarltstown  harbour.  472,  Haiti  or  San 
Domingo  : — Harbours  and  anchorages  on  the  coast  of.  2259,  Colombia  :~Sa vanilla 
harbour.  1319,  Chile :— Conception  bay.  22,  Persian  gulf:— Kuweit  harbour. 
2757,  Banka  strait  to  Singapore.  942b,  Eastern  archipelago : — Eastern  portion. 
1602,  China,  notth-eabt  coant :— Approaches  to  the  Yang-tse  Kiang.  1601,  China, 
north-east  coast  :—Wusung  river.  857,  China,  north  coast: — Kian  chau  bay. 
358,  Japan : — West  coast  of  Kiusiu  and  Nipon.  1055,  Australia,  west  coast : — 
Bedout  island  to  Cape  Cuvier.  2731,  Australia,  south  coast:— Geelong  harbour. 
1670a,  Australia,  east  coast : — Moreton  bay,  sheet  1.  2766,  New  Guinea,  north- 
east coast.  979.  Pacific  islands  between  160°  E.  and  150°  W.  long. :— Plan  of 
Mauahiki  on  this  sheet. 

Vorth  Atlantic  Ocean  and  Xediterranetn  Sea.  Meteorological  Office,  London. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  March  and  April,  1902. 
London :  Meteorological  Office.  Frice  6d.  Presented  by  the  Meteorological  Office, 
London. 
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Bnsiian  Charti.  Chief  Hjdrographio  SApartment,  Xiniitrj  of  Mariit, 

8c.  Petenbnrg. 

Arctic  Ocean. 
No. 

576    ('hart  of  Yugonkl  strait     Scale  115  stat.  mile  to  an  inch.     1901. 

Black  Sea, 
550    Plan  of  Novorosaisk  harbour  anl  port    Scale  420  feet  to  an  inch.     1901. 

North  Pacific  Ocean. 

568    Plan  of  Berevinskaia  biy,  Kamchatka.    Scale  2030  feet  to  an  inch.    1901. 
Preaenied  by  the  Chief  Hydrojraphic  Depirltnentf  Ministry  of  Murine^  8L  Peterehurg. 

United  BUtet  Charts.  United  SUtes  HjdrograpMe  Oiaee. 

Pilot  Chart  of  the  North   Pacific  Ocean   for  April,  1902.     U.S.  Hydrographic 
Office,  Washington,  D.C.    Preeented  by  the  U.S.  Hydrographic  OJice, 

PHOTOGRAPHS.. 
China.  Parsons. 

Kijrliteen  Photographs  of  Ghini    from   Hankau    to  Canton.    (By  W.  Barclay 
Parsons,  Eltsq.,  1901.     Preeented  by  \V.  Barciiy  Parson*,  Esq. 

Taken  by  Mr.  Barclay  Parsons,  an  American  engineer,  daring  his  recent  survey 
for  a  proposed  railway  between  Uankau  and  Canton — 

(1)  Cdolies  carrying  coal  from  mines  to  river;  (2)  Riccfields  and  farm  building  in 
the  Lu  valley;  (3)  lUftn  on  the  Tung-ting  lake;  (4)  Pottery  works;  (5)  Water-gate 
at  Uankau,  at  the  junction  of  the  Han  and  Vang-t^e  rivers;  (6)  Farm  buildings  in 
Eastern  Hunan;  (7)  Gateway  and  street  in  Hu ;  (8)  Li-ling  cantilever  bridge;  (9) 
Hunan  farm  of  the  better  class;  (10)  Kwangtuns:  villacre  and  pawnshop;  (11)  Bridge 
below  Chiling  Pu;  (12)  Sandstone  cliffs  west  of  Wa  Yao  Pinsr;  (13)  Che-ling  high- 
way; (14)  Yu-tan  river.  Nan-ling  mountains  in  distance;  (15)  Mr.  B^irclay  Parsons 
and  party;  (16)  iSimg  river  at  entrance  to  Tung-ting  lake;  (17)  Low-water  channel 
of  the  Siang  river  through  Tuug-tiug  lake,  showing  alluvial  deposit;  (18)  Rafts  on  the 
Tung-ting  lake. 


Pern,  ■ 

Seventeen  Photograpli3  of  the  Inambari  river  and  neighbourhood,  1901.    PreseiUed 
by  the  Ministerio  de  Fomento,  Lima^  Peru. , 

The  Inambari  is  a  tributiry  of  the  Madro  de  Dios  in  tbo  department  of  Pano,  Puro. 
The  course  of  the  river  and  the  region  through  which  it  flows  are  but  very  imperfeotly 
known ;  hence  these  photographs  have  a  special  interest.  The  following  is  a  list  of 
the  titles : —  I 

(I)  View  of  the  Inambari;  (2)  View  of  (lie  Inambari  IhjIow  its  junction  where  it 
receives  the  Chaspa ;  (3)  Confluence  of  the  San  Gaban  and  the  Inambari ;  (4)  Cross- 
ing the  Sun  Giban  by  means  of  an  improvised  bridge;  (5)  Natives  speariu  ;  fish;  (6) 
Members  uf  the  expedition  before  starting  for  the  mountains;  (7)  Quepiris  on  the 
way  to  the  mountains;  (8)  Quepiris  preparing  to  depart  for  LI inquipata ;  (9)  Arrival 
of  porters  (Quepiris)  at  Lliuquipata;  (10)  View  in  the  hi^hlumiH  ot  Macusani;  (11) 
Llamas  leaving  Ayapata  with  ba;;gage  of  tlio  expedition ;  (12)  Kn^in^er  F.  Carbagal 
with  the  chief  of  a  savage  tribe;  (13;  Engineer  F.  Carbagal  and  others  embarking  on 
board  a  canoe  at  Mercedes;  (14)  Puerto  Mari.i  Mercedes;  (15)  View  near  the  con- 
fluence of  the  Araza;  (16)  Embarking  on  board  the  canoe  Josefina  Bosalva  on  the 
Araza ;  (17)  View  of  the  flat  country  on  the  right  of  the  Jaguar  Mayo. 

N3.— It  would  greatly  add  to  the  value  of  the  ooUeotion  of  Fhoto- 
graphB  which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  wonld 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  ba 
acknowledged.  Should  the  donor  have  purchased  the  photographs^  it 
will  be  useftd  for  reftoenoe  if  the  name  of  the  photograplMr  and  hla 
addrsss  are  givsn. 


\^ulu 
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BnsiUn  Charti.  Chief  Hydrographie  Department,  Xiniftiy  of  MariBe, 

8c.  Petereborg. 

Arctic  Ocean. 

No. 

576    Chart  of  Yugorski  strait     Scale  115  etat.  mile  to  an  inch.     1901. 

Blaeh  Sea, 
550    Plan  of  Xovorossisk  harbour  an  1  port.    Scale  420  feet  to  an  inch.     1901. 

North  Pacific  Ocean, 

568    IMan  of  Berevinskaiu  bij,  Kamchatka.    Scale  2030  feet  to  an  inch.     1901. 
Presented  by  the  Chief  Ilydrojraphic  Depirtment,  Minintryof  Muring  Si,  Peterehurg. 

United  Btatei  Charts.  United  States  Hjdrographio  Oi&et. 

Pilot  Chart  of  tlio   Xorth  Pacific  Ocean   for  April.  1902.     U.S.  Hydrographie 
Office,  Washington,  D.C.    Presented  by  the  U.S.  Hydrographie  Office, 

PH0T0OBAPH8. 
China.  Parsons. 

Ki^hteen  Photographs  of  Ghini    from  Hankau    to  Canton.    (By  W.  Barclay 
ParsonK,  Esq.,  1901.     Presented  by  \V.  Bardoy  Parson*,  Esq. 

Taken  by  Mr.  Barclay  Parsons,  an  American  engineer,  during  his  recent  survey 
for  a  proposed  railway  between  Hankau  and  Canton — 

(1)  O)olies  carrying  coal  from  mines  to  river;  (2)  Ricofields  and  farm  building  in 
the  Lu  valley;  (3)  Hafts  on  the  Tung-ting  Uke;  (4)  Pottery  works;  (5)  Water-gate 
at  Hankau,  at  the  junction  of  the  Han  and  Vang-t!»e  rivers;  (6)  Farm  buildings  in 
Eastern  Hunan ;  (7)  Gateway  and  street  in  Hu ;  (8)  Li-ling  cantilever  bridge ;  (9) 
Hunan  farm  of  the  l>etter  clana ;  (10)  Kwangtuns:  viHasre  and  pawnshop;  (II)  Bridge 
below  Chiling  Pu;  (12)  Sandstone  cliffs  west  of  Wa  Yao  Pinsr;  (13)  Che-ling  high- 
way; (14)  Yu-tan  river,  Kan-ling  mountains  in  distance;  (15)  Mr.  Barclay  Parsons 
and  party;  (16)  fc>iing  river  at  entrance  to  Tung-ting  lake;  (17)  Low- water  channel 
of  the  Siang  river  through  Tung-ting  lake,  showing  alluvial  deposit;  (18)  Rafts  on  the 
Tung-ting  lake. 


Pern.  — 

Seventeen  Photograph j  of  the  luambfiri  river  and  neighbourhood,  1901.    P.reseiUed 
by  the  Ministerio  de  FomentOy  Lima,  Peru.  ^ 

The  Inambari  is  a  tributiry  of  the  Mudre  de  Dios  in  tbr  department  of  Puno,  Pt>rn. 
The  course  of  the  river  and  the  region  through  which  it  flows  are  but  very  imperfeotly 
known ;  hence  these  photographs  have  a  special  interest.  The  following  is  a  list  of 
the  titles : —  l 

(1)  View  of  the  Inambari;  (2)  View  of  tlie  Inambari  IkjIow  its  junction  where  it 
receives  the  Chaspa ;  (3)  Confluence  of  the  San  Gaban  and  the  Inambiri ;  (4)  Cq'ms- 
ing  the  San  Gtbaii  by  means  4»f  an  improvised  bridge;  (5)  Natives  8})eariu;  fish;  (6) 
Members  of  the  expedition  before  starting  for  the  moui'itains;  (7)  Quepiris  on  the 
way  to  the  mountains;  (8)  Quepiris  preparing  to  depart  for  Llinquipata;  (9)  Arrival 
of  porters  (Quepiris)  at  Llinquipati;  (10)  View  in  the  hi^rhluuiiH  or  Macusini;  (II) 
Llamas  leaving  Ayapata  with  baggage  of  tlie  expedition;  (12)  Kn;;in»'er  F.  Carbagal 
with  theciiiefof  a  savage  tribe;  (13;  Kngineer  F.  Carbugal  and  others  embarking ou 
board  a  canoe  at  MercedeH;  (14)  I'uerto  Maria  Mercedes;  (15)  View  near  the  con- 
fluence of  the  Araza;  (16)  Embarking  on  board  the  canoe  Josefina  Rosalva  on  the 
Araza ;  (17)  View  of  the  flat  c^juutry  on  the  right  of  the  Jaguar  Mayo. 

N3.— It  would  greatly  add  to  the  value  of  the  ooUeotion  of  Photo- 
graphs whioh  has  been  eetablished  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  bs 
acknowledged.  Should  the  donor  have  purchased  the  photographic  It 
will  be  useftil  for  reference  if  the  name  of  the  photograplMr  and  hia 
address  are  given. 
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A  JOURNEY  FROM  OMDURMAN  TO  MOMBASA  VIA  LAKE 

RUDOLF.* 

By  Brevet-Mfl^or  H.  H.  AUSTIN,  C.M.O.,  D.S.O.,  R.E. 

On  October  27,  1900, 1  was  offered  the  oommand  of  a  survey  expedition 
in  the  Sadan,  and  Major  B.  O.  T.  Bright,  of  tbe  Eifle  Brigade,  who 
had  twice  previonsly  accompanied  me  in  Africa,  was  detailed  to  assist 
me  in  the  undertaking.  The  next  month  was  employed  by  ns  in 
equipping  the  expedition,  which  it  was  anticipated  would  be  absent 
from  England  for  about  a  year. 

On  our  arrival  at  Cairo  it  was  decided  that  a  medical  officer  should 
accompany  the  expedition,  and  the  services  of  Dr.  J.  Gamer,  who  was 
then  attached  for  military  duty  to  the  British  troops,  were  obtained. 
That  was  on  December  10,  and  on  the  15th  he  had  been  completely 
fitted  out,  and  ready  to  accompany  us  on  our.  journey  to  Qmdurman.  We 
left  for  Assuan  by  train  on  the  night  of  December.  UJ,  and  arrived  at 
Khartum  on  the  night  of  December  23.  During  the  next  few  days 
Colonel  Talbot  handed  over  to  us  the  Jehadia — some  half-dozen  of  whom 
had  accompanied  Major  Bright  and  me  the  previous  year  when  we 
visited  Abyssinia — our  transport  animals,  saddles,  rifles,  ammunition, 
tents,  etc.,  etc.,  and,  taking  three  months'  supply  of  food  with  us,  we 
started  on  onr  journey  up  the  Nile  to  Nasser  on  December  29.  The 
gunboat  Fateh,  which  was  our  home  for  the  next  fortnight,  towed  two 
double-decked  barges  and  two  sailing-boats,  in  which  all  our  animals, 
men,  rations,  equipment,  etc.,  were  accommodated.  All  told,  we  num- 
bered sixty-two  men,  including  ourselves,  servants,  escort,  and  transport 
drivers.    We  proceeded  without  incident  up  the  Nile,  reaching  Fashoda 
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on  tlio  night  of  January  6,  Taufikia  tlio  next  day,  and  thence  continued 
up  the  Sobat  river. 

Nasser  fort  was  reached  by  the  expedition  on  the  evening  of 
January  11,  and  there  we  met  Blewitt  Bey,  the  Mudir  of  Fashoda, 
who  accompanied  us  some  9  miles  up  the  Sobat  river  the  following  day, 
to  a  point  where  it  had  been  decided  the  expedition  should  disembark 
and  continue  the  remainder  of  its  journey  by  land.  During  the  next 
two  days  all  the  transport  animals,  equipment,  etc.,  of  the  expedition 
wore  landed,  and  the  Mudir  returned  to  Taufikia  in  his  steamer  on  the 
morning  of  January  14,  1901,  followed  shortly  after  by  the  Fateh  and 
the  sandal  and  gyassas,  which  had  brought  us  so  far  from  Omdurman 
by  water.  We  were  cut  ofiF  now  from  all  communication  with  the  outer 
world,  of  which  we  heard  no  news  again  until  we  reached  the  Lake 
BariDgo  post  on  August  2. 

A  start  was  made  on  the  17th,  and  a  most  unsatisfactory  one  it  was. 
Following  the  river  for  a  mile,  we  struck  across  country  to  avoid  a 
big  bend,  and  at  once  became  involved  in  long  grass,  which  concealed 
great  deep  cracks  in  the  ground  caused  by  the  drying  up  of  the  swamps. 
Into  these  cracks  the  poor  little  donkeys  kept  constantly  putting  their 
feet,  and  fell  down  in  a  most  helpless  state.  It  was  often  necessary  to 
dig  away  round  their  feet  in  order  to  extricate  them  from  the  cracks 
in  which  they  were  firmly  wedged.  As  a  result,  it  was  past  2  p.m. 
before  we  struck  the  river  again  and  were  able  to  camp,  although  we 
had  only  marched  some  4  or  5  miles.  The  camp  remained  halted  the 
next  day,  whilst  a  party  was  despatched  to  bring  on  the  food  left 
behind.  In  this  way,  proceeding  easily  by  double  stages,  we  travelled 
along  the  Sobat  to  its  junction  with  the  Pibor,  and  then  struck  south 
along  the  latter  river,  very  much  along  the  route  followed  by  Major 
Bright  and  me  the  previous  year,  to  the  junction  of  the  Gelo  and  Pibor 
rivers  near  the  village  of  Bil.  Here  the  Nuer  guide  obtained  for  us  by 
Blewitt  Bey  desired  to  return  to  Nasser  as  he  feared  to  proceed  further. 
Sheikh  Yowe  and  all  his  people,  who  during  the  rainy  season  inhabit 
the  Koratong  group  of  villages  some  8  or  9  miles  south-west  of  Bil, 
had  moved  to  the  latter  place  for  the  dry  season.  A  deputation  was 
therefore  sent  to  Sheikh  Yowe,  asking  that  we  might  be  provided  with 
a  guide  to  conduct  us  to  the  junction  of  the  Akobo  and  Pibor  rivers. 
In  accordance  with  our  request,  he  sent  us  one  of  his  own  sons ;  but 
this  man  gave  us  the  slip  soon  after  we  started  next  day,  and  we  never 
saw  him  again.  Having  previously  traverged  this  portion  of  the 
journey,  it  did  not  very  much  matter,  so  we  continued  without  a  guide, 
and  had  little  difficulty  in  reaching  the  Pibor- Akobo  junction  on 
February  4,  1901. 

We  had  by  this  time  consumed  our  surplus  food,  and  were  able  to 
proceed  direct;  and  were  fortunate  in  finding  some  Anuak  natives 
settled  temporarily  at  the  river  junction,  two  of  whom  consented  to 
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guide  118  for  a  few  days  along  the  Akobo  in  return  for  presents  of 
beadfl.    On  February  5,  therefore,  we  started  in  an  easterly  direotion 
along  the  Akobo,  and  two  days  later  reached  our  old  camping-ground 
of  May  15,  1900,  where  Major  Bright  and  I  had  first  struck  the  Akobo 
when   leaving  the  Gelo  river.     Travelling   was  somewhat  laboured 
owing  to  the  long  grass  not  being  burnt  by  the  natives,  which  is  always 
done  when  it  has  become  sufficiently  dry  to  ignite  readily.    Hitherto, 
however,  we  had  experienced  little  trouble  from  swamps ;  but  we  were 
soon  to  encounter  these  formidable  obstacles,  which  caused  great  delay 
in  working  round  them  on  higher  ground  away  from  the  river.   Indeed, 
more  than  once  we  were  compelled  to  retrace  our  footsteps  for  several 
miles,  as  we  were  unable  to  proceed  in  the  direction  we  desired  ta 
Between  February  9  and  16  we  were  unable  to  camp  on  the  river  at 
all,  owing  to  broad  belts  of  swamp,  which  efifectually  prevented  us 
approaching  the  stream.    Every  night,  therefore,  we  were  obliged  to 
camp  on  the  edge  of  this  swamp,  where  at  sundown  the  mosquitoes 
appeared  in  myriads,  and  made  one  long  for  day.     We  had  now  reached 
the  Anuak  district  of  Tedo,  and  the  guides  wished  us  to  cross  the  river 
at  this  point,  as  the  travelling  was  reported  better  on  the  north  or 
right  bank  of  the  river.     We  were  separated  from  the  main  stream 
by  a  thick  belt  of  tall  coarse  grass  a  mile  wide  and  several  swampy 
overflow  channels,  so  Major  Bright  and  Dr.  Garner  were  employed  on  the 
IGth  in  improving  the  approach  to  the  river  and  the  track  on  the  far 
side.     Thanks  to  this  work  being  thoroughly  well  done,  we  had  little 
difficulty  in  crossing  on  tbe  17  th,  and  continued  in  an  easterly  direction 
away  from  the  river  to  high  ground,  where  large  numbers  of  Anuak 
huts  were  dotted  about  midst  cultivation.     All  the  natives,  however, 
fled  at  our  approach,  and  it  was  almost  impossible  to  get  them  to  come 
near  us,  in  spite  of  our  being  accompanied  by  several  of  their  fellow- 
tribesmen^from  the  opposite  side  of  the  river.    To  do  our  guides  justice, 
they  were  the  most  accomplished  looters  I  liave  had  the  pleasure  of 
travelling  with,  and  never  hesitated  for  a  moment,  when   they  had 
the  opportunity,  of  clearing  out  their  own  brothers*  huts  of  all  they 
possessed,  unless  prevented  from  doing  so.   Possession  is  most  obviously 
nine-tenths  of  the  law  amongst  these  simple  (?)  savages. 

Our  next  march  south  from  Tedo  was  at  some  distance  from  the 
river,  both  banks  of  which  were  fringed  with  a  broad  belt  of  long  grass 
and  swamp  as  far  as  the  village  of  Neum.  Here  we  struck  the  river 
again,  and  camped  in  a  most  charming  spot  under  giant  sjcamores,  of 
which  there  was  almost  a  forest  growth  along  tbe  banks.  Numerous 
Golobus  monkeys  found  food  and  refreshment  here,  whilst  many  lovely 
birds  and  butterflies  added  colour  to  the  scene,  which  was  further 
enhanced  by  the  pretty  cotton-plant  flowers — a  pleasant  change  from 
the  dreary  swamp  land,  often  devoid  of  even  a  single  tree,  to  which 
we    had   become    accustomed.     From   this  point  on   the  country  is 
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generally  well  wooded,  although  in  many  places  bordering  the  river 
bank  large  areas  of  swamp  exist.  On  February  22  we  obtained  onr 
first  view  of  a  hill  since  we  had  left  Nasser.  This  is  a  fine  rugged 
isolated  mountain,  which  attains  a  height  of  3550  feet,  and  is  known  to 
the  Anuaks  as  Ungwala.  A  long  march  of  16  miles  on  February  24 
brought  us  to  the  foot  of  this  hill,  and  wo  camped  for  the  first  time  on 
gravelly  soil,  between  it  and  the  river. 

I  may  here  note  that  in  B5ttego's  map  this  mountain,  called  by  him 
Ischeno,  is  shown  on  the  wrong  bank  of  the  river.*  The  next  day  we 
discovered  two  small  lakes  during  the  march,  most  picturesque  pieces 
of  water,  which  I  named  after  my  two  comrades.  Lakes  Gamer  and 
Bright.  The  country  now  became  more  undulating,  and  although  in 
many  places  the  river-banks  were  clothed  with  long  coarse  grass,  we 
were  always  able  to  proceed  without  much  difficulty  along  the  higher 
ground  overlooking  the  river.  On  several  occasions  we  saw  herds  of 
magnificent  elephants,  and  on  two  separate  days  were  compelled  to  halt 
the  whole  caravau  in  order  to  allow  these  majestic  brutes  to  cross  our 
path  in  front  of  us ;  this  they  did  in  a  most  leisurely  way,  causing 
something  of  a  panic  amongst  our  mules  and  camels,  who  little  appre- 
ciated the  proximity  of  these  lordly  beasts.  During  our  last  days  on 
the  Akobo  river,  much  delay  was  caused  by  our  having  to  cross  from 
one  bank  to  the  other,  as  our  guides  would  only  take  us  by  routes 
familiar  to  them.  Fortunately,  the  water  was  seldom  over  knee-deep 
in  these  upper  reaches  of  the  river ;  but  the  banks  were  generally  steep, 
and  had  to  be  especially  prepared  for  the  passage  of  our  large  number 
of  transport  animals. 

On  February  27  we  camped  for  the  last  time  on  the  river 
Akobo,  which  here  flowed  from  an  easterly  direction  before  turning 
north.  I  estimated  we  were  at  the  point  where  B6ttego  in  his  map 
shows  the  large  village  of  Melile.  Of  this  place,  however,  we  could 
find  no  trace,  nor  was  the  name  even  known  to  the  guides  who  accom- 
panied us.  For  some  days  past  we  had  obtained  glimpses  in  the  early 
mornings  of  the  lofty  Abyssinian  mountains  away  to  the  east  of  our 
route,  the  more  important  peaks  of  which  I  was  able  to  fix  approxi- 
mately. The  highest  point  was  over  8000  feet  above  sea-level,  whilst 
others  ranged  between  7000  and  8000  feet.  I  decided  at  this  point  to 
leave  the  Akobo  river  (which  had  previously  been  explored  for  some 
distance  further  up-stream  by  B5ttego,  whose  maps  were  very  reliable), 
and  to  strike  south  along  a  small  stream  known  to  the  Anuaks  as  the 
Ajibur,  which,  though  at  this  time  of  the  year  was  not  running,  still 
contained  small  pools  at  intervals.  A  small  lake  was  formed  a  mile  or 
two  above  the  junction  of  the  Akobo  and  Ajibur  rivers. 

On  Februa.y  28  we  crossed  the  Akobo,  and,  travelling  for  about 
3  miles  in  a  south-westerly  direction  across  undulating  country,  struck 
the  bed  of  the  Ajibur,  which  we  crossed  and  followed  approximately 
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for  the  next  few  dajs,  always  happily  finding  pools.  To  the  west 
of  our  line  of  march  isolated  peaks  sprang  up  at  intervals,  all  of 
which  were  over  3000  feet  in  height.  These  and  the  ridge  connecting 
them  form,  in  my  opinion,  the  water-parting  between  the  Ajibur  river 
and  a  stream  reported  by  the  Annaks  to  exist  some  15  to  20  miles  to 
the  west,  which  is  known  to  them  as  the  Neabari.  Our  guides  had 
only  heard  of  this  stream,  however,  and  had  never  visited  it,  I  believe. 
Does  such  a  river  exist,  I  think  it  may  possibly  be  identical  with  the 
late  Captain  Wellby*s  Buzi  II.,  as  we  had  previously  come  across  a 
swampy  stream  approaching  very  closely  to  the  Akobo  on  February 
21,  which  here  was  known  to  the  Anuaks  as  the  Oboth,  and  which 
they  averred  merely  took  off  from  the  Akobo,  some  10  miles  distant. 
I  have  assumed  in  my  map  that  the  Neubari  possibly  enters  the  Oboth, 
and  that  the  combined  streams  subsequently  flow  west  to  the  Pibor, 
and  not  again  into  the  Akobo. 

On  March  3  we  camped  for  the  last  time  in  the  plains  before 
entering  the  hilly  tract  of  country  known  as  Boma.  For  the  next 
few  days  our  progress  through  these  hills  was  extremely  slow,  as 
the  track  was  in  places  very  steep,  and  we  were  subjected  to  heavy 
rains,  which  not  only  converted  the  numerous  little  streams  we  had 
to  cross  into  rapid  mountain  torrents,  but  also  rendered  the  track 
very  slippery,  and  in  places  boggy.  Several  streams,  in  fact,  had  to 
be  bridged  before  we  could  cross  our  transport  animals. 

The  scenery  of  this  little  mountain  district  was  at  times  grand,  as 
magnificent  rocky  crags  and  pinnacles  were  visible  on  nearly  every  side. 
The  soil  is  an  extremely  fertile  red  loamy  clay,  and,  I  should  say,  capable 
of  producing  all  kinds  of  cereals.  The  climate  is  delightful,  the  air 
being  fresh  and  pure  (as  compared  with  the  low-lying  swamp  land  we 
had  previously  traversed);  for  all  this  country  ranges  from  3000  to 
4000  feet  above  sea-level,  whilst  higher  ridges  and  crags  attain  to 
almost  an  altitude  of  6000  feet.  The  natives,  though  not  unfriendly, 
are  shy,  as  they  are  not  only  harassed  by  their  more  powerful  neighbours 
to  the  south,  such  as  the  Magois  and  Earuno  tribes,  but  the  Abyssinians 
also  pay  them  periodical  visits.  In  consequence,  on  the  approach  of 
our  caravan,  they  immediately  concealed  themselves,  and  it  was  with 
considerable  difficulty  that  we  eventually  persuaded  them  that  our 
intentions  were  friendly,  and  were  able  to  procure  a  guide.  On  March 
7  we  crossed  the  highest  ridge  that  the  track  led  over,  and  then 
abruptly  descended  on  the  far  side  (from  3700  feet  to  2600  feet)  to  the 
sloping  glacis  at  the  foot  of  the  hills,  which  falls  another  400  or  500 
feet  into  the  seeming  dead  level  vast  plain,  extending  as  far  as  the  eye 
could  see,  from  the  summit  of  the  pass,  away  to  the  west — in  fact, 
probably  as  far  as  the  Nile  and  beyond.  We  now  worked  in  a  south- 
westerly direction  to  get  out  on  to  the  plain,  as  the  ground  near  the 
base  of  the  mountain  range  (which  ran  north  and  south)  was  much 
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broken  up,  and  difHcult  for  transport  animals.  We  almost  at  once 
passed  out  of  the  rain  zone,  and  were  very  shortly  confronted  with  a 
barren  desert. 

In  spite  of  large  herds  of  zebra,  hartebeeste,  ostriches,  and  gazelle 
roaming  these  plains,  which  seemed  to  point  to  the  fact  that  water  must 
be  plentiful  somewhere,  we  experienced  a  most  anxious  time  regarding 
this  precious  fluid.  On  March  11  we  passed  a  large  pool  6  or  7  miles 
after  starting,  but  as  it  was  too  early  in  the  day  to  camp,  we  proceeded, 
as  we  hoped  to  find  water  on  ahead.  By  2  p.m.  we  had  marched 
17^  miles,  and  were  still  in  this  burnt-up  plain,  and  had  found  no 
traces  of  water.  To  continue  with  all  our  animals  and  the  men  show- 
ing signs  of  exhaustion  seemed  rash,  as  we  had  no  one  to  tell  us  where 
water  was  likely  to  be  found.  The  heat,  too,  had  now  become  very 
great;  so  I  decided  to  camp,  unload  all  the  animals  to  rest  them,  and 
to  send  off  a  search-party  under  Mabruk  Effendi,  accompanied  by  five 
camels  and  fifteen  donkeys  carrying  saddles  and  water-skins.  I 
instructed  Mabruk  Effendi  to  work  in  a  westerly  direction  towards  a 
prominent  isolated  craggy  hill  some  20  miles  to  the  west  of  us,  as  I 
hoped  by  so  doing,  after  marching  some  7  or  8  miles,  he  might  strike 
Wellby*s  Ruzi  river  No.  II.  The  improvident  men  had  early  in  the 
march  emptied  their  water-bottles,  but  I  did  not  feel  disposed  to  return 
10  or  11  miles  along  our  track  to  the  pool  passed  early  in  the  day,  as 
we  should  still  have  the  difficulty  regarding  water  ahead  to  face.  It 
was  a  wretched  afternoon,  as  there  was  not  a  drop  of  water  in  camp 
beyond  what  Major  Bright,  Dr.  Garner,  and  I  had  in  our  water-bottles, 
and  before  long  the  great  heat  had  such  an  effect  on  the  men  that  the 
eyes  of  several  of  them  literally  appeared  to  bulge  from  their  sockets. 

Shortly  before  retiring  to  rest,  a  horrible  idea  seized  me  that  we 
must  be  in  the  middle  of  the  desert — where  Mr.  Donaldson  Smith's 
expedition  for  three  days  had  experienced  such  dreadful  torture  for 
want  of  water — in  which  case  the  Ruzi  II.  was  here  non-existent  I 
firmly  believed  then  I  had  sent  off  the  unfortunate  search-party  to  their 
utter  destruction,  and  could  get  no  sleep  in  consequence,  as  none  of 
them  had  returned.  I  sat  up  all  night  outside  my  tent  in  my  chair,  and 
as  soon  as  the  moon  rose,  shortly  after  midoight,  I  decided  to  send  back 
another  party  of  six  men  riding  six  donkeys,  and  taking  all  the  men's 
water-bottles  in  camp,  with  orders  to  return  to  the  pool  some  10  miles 
distant,  fill  up,  and  come  back  as  quickly  as  possible.  This  done,  I 
felt  at  all  events  we  could  face  the  return  journey  to  the  pool  on  the 
morrow  in  the  event  of  Mabruk  Effendi  and  his  men  failing  to  find 
water ,'and  be  able,  in  addition,  to  spare  a  little  for  his  exhausted  party. 

Morning  dawned  with  not  a  cloud  in  sight.  Anxious  eyes  scanned 
the  western  horizon,  but  not  a  trace  of  Mabruk  Eflfendi's  cavalcade 
could  be  seen.  About  seven,  however,  distant  figures  were  observed, 
and  through  our  glasses  wo  made  out  camels,  and  later,  donkeys  and 
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men.  Their  progress  was  very  slow,  and  it  was  some  time  before  we 
oould  see  sufficiently  clearly  that  the  animals  were  carrying  heavy 
loads.  Then  our  hopes  were  raised  indeed,  for  we  knew  that  water 
must  have  been  found.  In  due  oourse,  the  men  and  animals,  all  dog- 
tired,  reached  the  camp.  Mabruk  Effendi  had  saved  the  situation  by 
his  indomitable  pluck  and  determination,  for,  after  a  long  weary  search, 
he  had  come  across  a  large  swamp  out  on  the  plain,  from  which  he  had 
brought  us  gallons  and  gallons  of  water,  as  all  the  skins  had  been 
filled.  We  had  more  water  than  the  men  could  drink  now,  for  shortly 
after  nine  the  other  party  sent  back  with  water-bottles  also  arrived. 
We  were  able,  in  consequence,  to  give  all  the  animals  a  taste  of  water 
each,  and  about  12.30  p.m.  made  a  start  for  Mabruk  Efifendi's  swamp, 
which  fortunately  proved  to  be  only  7  or  8  miles  distant.  Even  so, 
eight  or  ten  men  had  so  much  felt  the  effect  of  being  without  water, 
that  they  were  with  difficulty  got  into  camp  before  dark.  It  was  a 
lesson,  and  a  severe  one ;  but  it  taught  the  men  to  be  far  more 
provident  in  the  future  regarding  reckless  drinking  of  water  on  the 
march.  For  what  a  fluke  it  had  been  that  water  was  discovered  in  the 
direction  I  had  indicated  I  Beyond  that  small  area  of  swamp,  it  is  not 
unlikely  that  no  other  water  existed  on  that  fearful  desert  plain. 

We  remained  halted  for  March  13  and  14,  to  give  men  and  animals 
ample  time  to  recuperate,  as  we  learnt  from  a  small  colony  of  natives 
settled  on  the  swamp  that  there  was  a  long  march  south  before  we 
would  reach  water  again.  Two  of  them  consented  to  act  as  guides 
in  return  for  presents  of  beads,  so  we  made  a  fresh  start  on  the  1 5th, 
and,  after  a  hot  tiring  march  of  20  miles  over  this  dreadful  plain,  struck 
a  large  pool  in  the  Karuno  river  shortly  before  dark.  Our  guides 
would  proceed  no  further,  so  for  the  remainder  of  our  journey  to  Lake 
Baringo,  except  for  a  few  dajs,  when  we  were  accompanied  by  Suk 
youths  when  approaching  that  place,  we  were  left  to  our  own  devices. 
I  decided  at  first,  at  all  events,  to  follow  this  river  in  an  easterly 
direction  towards  the  hills,  where  there  seemed  more  prospect  of  obtain- 
ing water  than  out  on  these  inhospitable  plains.  We  crossed  the  river 
on  the  16th,  and  on  the  17th  proceeded  approximately  along  its  bank, 
and  later  camped  amidst  a  thick  growth  of  thorn  bush,  in  an  old  camp 
of  either  Dr.  Donaldson  Smith's  or  Captain  Wellby's,  where  we  obtained 
water  by  digging  in  the  sandy  bed  of  the  nullah.  We  met  large 
numbers  of  Karuno  natives  during  this  march,  brilliantly  deoked  out 
with  fine  ostrich  feathers  dyed  different  colours.  I  imagine  they  must 
be  closely  allied  to  the  Magois  people  (first  described  by  Dr.  Donaldson 
Smith),  who,  we  understood,  had  recently  been  driven  further  west  by 
the  powerful  Turkana  tribe ;  these  had  come  north  in  force,  and  raided 
large  numbers  of  cattle  and  goats  and  sheep,  which  they  had  succeeded 
in  carrying  off  with  them.  The  Karuno  are  not  unfriendly,  but  ex- 
tremely suspiciotis,  so  we  had  little  opportunity  of  ascertaining  much 
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information  from  them,  as  they  stoutly  refused   to  provide  us  with 
guides. 

The  country  lying  to  the  east  of  us  consisted  of  a  thorny  plain 
which  extended  to  the  foot  of  a  precipitous-looking  range  of  hills,  a 
yerital)le  rocky  escarpment  ranning  north  and  south.  It  seemed^  hope- 
less to  attempt  <o  climb  this,  so  I  decided  to  try  and  work  round  it  in 
a  southerly  direction  before  proceeding  east  to  our  goal — Murle,  on  the 
river  Omo.  We  struck  south,  therefore,  on  March  18,  towards  an 
isolated  peak  in  the  plain,  and  then  turned  south-east  to  a  prominent 
outlying  hill  of  the  main  range,  where  happily  we  found  some  small  pools 
of  water  up  on  the  hillside.  Continuing  round  the  foot  of  a  rocky  escarp- 
ment, generally  in  a  south-easterly  direction,  next  day  we  reached  a  dry 
khor,  which  seemed  to  promise  water  on  digging.  We  were  unable  to 
find  any.  We  had,  however,  sufficient  water  in  skins  to  last  the  men 
for  one  day,  so  in  the  afternoon  parties  were  sent  out  to  search.  One 
man  eventually  returned  after  dark,  reporting  the  existence  of  a  large 
pool  some  miles  distant  at  the  base  of  a  large  valley  thickly  wooded 
with  thorn  bush,  and  enclosed  to  the  south  by  irregular  ranges  of  hills. 
We  were  rather  shut  in  by  hills,  through  which  I  was  anxious  to  find 
if  a  pass  existed ;  so  next  day  the  camp  remained  halted,  whilst  Major 
Bright  went  with  a  party  to  fill  our  skins  with  water  and  bring  it  on 
animals  to  camp,  and  Dr.  Garner  I  despatched  to  look  for  a  pass  where 
I  thought  there  might  possibly  be  one. 

His  report  proved  satisfactory;  so  next  day,  carrying  water  as 
usual,  we  had  little  difficalty  in  climbing  the  pass,  and  then  continued 
as  before  along  the  foot  of  the  rocky  escarpment,  until  we  reached  a 
point  where  it  abruptly  ran  back  in  a  northerly  direction  for  some 
10  to  15  miles.  Thence  the  range  ran  east  and  west  and  subsequently 
south  again,  forming  a  long  narrow  bay,  as  it  were,  enclosing  an  open 
plain  swarming  with  game.  We  camped  without  water,  but  later 
ascertained  the  existence  of  a  small  stream  with  pools  in  the  centre  of 
this  enclosed  plain,  to  which  we  marched  next  day.  On  March  22  we 
continued  in  an  easterly  direction  over  an  easy  pass  at  the  foot  of  a 
rocky  crag,  and  camped  some  5  or  6  miles  further  on  in  another  plain, 
where  we  obtained  water  by  digging  in  the  sandy  bed  of  a  dry  khor. 
From  this  point  we  obtained  our  first  view  of  Mount  Naita,  a  grand 
mountain  mass  terminating  in  a  lofty  conical  peak,  which  attains  a 
height  of  over  7000  feet.  I  had  previously  approximately  fixed  the 
position  of  this  peak  in  my  journey  along  Lake  Eudolf  in  1898,  as  it  is 
visible  from  a  groat  distance,  and  for  the  next  five  or  six  weeks  we 
seldom  lost  sight  of  it. 

For  the  next  two  days  we  travelled  generally  in  a  south-easterly 
direction,  and  were  fortunate  in  striking  pools  of  water.  Being  without 
guides  in  an  absolutely  unknown  country,  we  had  literally  to  feel  our 
way  over  this  plain,  thickly  wooded  with  thorn  bush.     The  anxiety 
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regarding  water  had  told  in  some  caaes  on  the  men,  who  appeared  a  bit 
unnerved,  and  performed  their  work  in  an  apathetic  manner,  as  though 
they  anticipated  disaster.  For  the  next  week  we  proceeded  generally 
in  a  direction  slightly  to  the  north  of  east,  through  a  somewhat  hilly 
country,  where  the  difficulties  regarding  water  still  continued,  and 
placed  us  on  several  occasions  in  a  most  unenviable  position.  Fortune 
favoured  us,  however,  and  when  affairs  looked  tbeir  blackest,  something 
always  turned  up  to  relieve  us  of  anxiety.  Nevertheless,  it  was  with  no 
small  satisfaction  that,  when  we  reached  the  Sacchi  river  on  April  1, 
we  found  it  a  fine  running  stream — the  first  flowing  water  we  had  seen 
since  the  beginning  of  March,  when  we  were  in  Boma  country.  By  the 
irony  of  fate,  later  on  the  same  day,  when  following  this  river  we 
became  involved  in  a  most  formidable  swamp,  around  which  we  worked 
with  considerable  difficulty,  and  were  unable  to  camp  on  the  river  at  all. 
We  eventually  found  a  fairly  dry  spot  amidst  thorn  bushes,  and  camped 
here  near  a  pool. 

The  escarpment  we  had  lately  been  skirting,  I  am  inclined  to  think, 
must  be  the  edge  of  a  high-lying  plateau,  varying  in  height,  probably, 
from  3000  to  6000  feet  above  sea-level.  I  imagine  all  that  country  to 
be  healthy,  possibly  well  watered  and  fertile,  and  very  closely  resem- 
bling Boma  in  general  features.  I  am  sure  a  most  interesting  field  for 
exploration  exists  on  those  hilly  regions,  which  we  were  compelled  to 
avoid,  encumbered  as  we  were  with  transport  animals. 

For  the  next  three  or  four  days  we  followed  approximately  the 
course  of  the  Sacchi,  which  was  clearly  marked  by  a  broad  belt  of  tall 
trees;  near  the  river  a  fine  forest  growth  existed  (the  haunt  of  numerous 
elephants),  which  made  it  extremely  difficult  to  find  or  reach  the  river- 
bank.  On  April  4  we  camped  on  an  open  plain,  the  river-bank  being 
here  free  from  trees  or  vegetation,  some  7  or  8  miles  to  the  north  of 
Mouot  Nakua,  a  familiar  landmark  of  our  previoius  visit  to  Lake  Budolf. 
I  now  knew  that  probably  a  20-mile  march  in  a  direction  slightly  south 
of  east  would  bring  us  to  tbe  Murle  district  on  the  Omo  river,  and  this 
march  was  successfully  accomplished  on  April  6.  On  the  eighth,  we 
continued  some  5  miles  in  an  easterly  direction  to  our  well-defined  camp 
of  September  15,  1898,  on  which  I  closed  my  survey  from  the  north. 
The  result  proved  most  satisfactory,  as  the  new  position  obtained  for 
this  camp,  working  from  Nasser  as  my  base,  agreed  within  half  a  mile 
of  the  previous  position  obtained  by  me  in  1898,  when  working  north 
from  the  Mombasa  side. 

Our  food  supply  was  running  extremely  short,  in  spite  of  our  having 
for  some  time  past  greatly  reduced  the  men's  rations,  so  it  was  decided 
to  proceed  leisurely  up  the  Omo,  with  the  twofold  object  of  buying 
from  the  natives  and  meeting  the  supplies  which  we  hoped  might  be 
being  conveyed  south  towards  us,  and  were  merely  delayed  by  the 
heavy  rains  which  about  this  time  commenced.     On  the  9th  we  marched 
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north,  into  the  Kerre  district,  halted  there  the  10th,  but  oould  not 
induce  the  natives  to  trade,  so  moved  on  again  a  little  farther  north 
on  the  nth  and  r2th.  At  the  latter  camp  we  halted  for  two  days,  but 
oould  obtain  no  food  at  all  from  the  natives.  The  river-bank  was 
extensively  cultivated;  but  the  grain  was  in  a  green  condition,  and 
would  not  be  ripe  for  at  least  another  two  months.  The  higher  we 
got  up  the  river,  the  more  backward  became  the  crops.  We  now  began 
to  get  extremely  anxious,  as  we  had  very  little  food  left;  the  natives 
either  had  none  or  were  unwilling  to  barter  what  they  had,  and  of  the 
expected  supplies  we  could  learn  nothing. 

There  was  still  one  more  chance  of  obtaining  food,  perhaps,  in  the 
Mursu  district,  further  north  again,  as  Dr.  Donaldson  Smith  the 
previous  year  had  purchased  and  reported  plenty  in  that  neighbour- 
hood. We  decided,  therefore,  to  proceed  there,  and  a  miserable  time 
we  spent  during  the  undertaking.  We  were  subjected  to  terrific  storms 
of  rain,  which  converted  the  plain  into  bog,  and  formed  shallow  lakes 
of  water  all  over  the  country,  rendering  our  progress  far  from  pleasant. 
When  we  reached  the  Omo  by  cross-country  marches,  cutting  off  a 
great  bend  of  the  river  which  flows  in  a  north-easterly  direction,  we 
found  ourselves  confronted  by  most  extraordinary  broken  ground — a 
bewildering  labyrinth  of  low  clay  cliffs  and  depressions.  Through  this 
sort  of  country  we  proceeded  for  two  days  in  a  westerly  direction,  but 
were  unable  to  camp  on  the  river,  which  was  fringed  by  an  impene- 
trable forest  growth,  the  grouud  being  inundated  with  water.  We 
struck  two  small  lakes,  on  the  margin  of  the  larger  of  which  we  camped 
on  April  19 — a  most  picturesque  sheet  of  water,  first  previously  seen, 
I  believe,  by  Dr.  Donaldson  Smith. 

It  was  most  confusing  work  hunting  up  a  possible  route  through 
this  broken  country,  and  we  were  compelled  to  zigzag  about  in  a  most 
annoying  manner  in  our  endeavours  to  proceed  west.  The  country 
seemed  to  be  absolutely  deserted  except  for  a  few  stray  natives,  none  of 
whom  lived  on  the  bank  we  were  following ;  and  as  for  food,  we  saw 
practically  no  signs  of  it,  and  consequently  obtained  none.  In  little 
over  a  year  the  country  had  changed  from  a  fertile,  well-populated 
district  to  a  barren  one.  The  rains  continued  with  unabated  fury,  and 
seldom  had  any  of  us  experienced  such  terrific  storms  at  night  as  those 
to  which  we  were  now  subjected.  Our  animals  were  beginning  to  show 
serious  signs  of  breaking  down,  as  the  Sudan  camels  and  donkeys  are 
quite  unaccustomed  to  this  sort  of  weather. 

It  was  obviously  suicidal  to  proceed  further  north,  as  even  here  in 
the  plains  we  wore  doing  badly,  and  had  we  continued  into  hilly 
country  and  forest,  with  its  attendant  cold  as  well  as  rain,  I  felt  in  a 
short  time  we  should  lose  every  animal  we  had.  I  decided,  therefore,  to 
return  again  to  Murle,  to  see  if  during  our  absence  the  food  supplies 
had  arrived.     Could  I  get  no  news  of  them  by  April  25,  I  had  made  up 
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my  mind  that  our  only  hope  of  salyatioD,  seeing  the  extremely  critical 
position  we  were  placed  in  regarding  food,  was  to  .immediately  make 
south  along  the  western  shores  of  Lake  Eudolf  for  the  Bibo  post,  living 
as  best  we  could  on  our  transport  animals.  Before  leaving  Omdurman 
we  had  read  Sir  Harry  Johnston's  report  from  Uganda,  in  which  it  was 
stated  that  a  post  had  been,  or  was  shortly  to  be,  established  at  that 
place.  I  frankly  admit  that  I  anticipated  a  loss  of  perhaps  25  per  cent, 
of  our  men  and  about  50  per  cent,  of  the  animals  in  the  undertaking ; 
but  in  my  most  pessimistic  mood  I  never  imagined  the  dreadful  loss  of 
75  per  cent,  of  our  personnel,  which  we  actually  suffered,  nor  the 
terrible  experiences  we  were  to  undergo  before  reaching  safety.  By 
one  long  and  one  short  cross-country  march  from  Mursu  we  reached  our 
old  camp  on  the  Omo,  near  where  we  first  struck  that  river  on  April  6. 

There  was  no  news  of  the  food  supplies,  so  we  rested  on  April  23  and 
24.  During  this  interval  of  rest,  one  of  the  transport  drivers,  who  had 
been  with  Major  Bright  and  me  on  a  previous  expedition,  mysteriously 
disappeared.  I  have  little  doubt  that,  whilst  out  in  charge  of  the 
donkeys  when  grazing,  he  had  gone  off  on  a  marauding  expedition 
by  himself,  and  had  been  speared  by  the  natives.  Search-parties  were 
sent  out,  but  no  trace  of  him  was  ever  found,  as  his  body  had  evidently 
been  thrown  into  the  river.  Up  to  this  time  our  losses  in  transport 
animals  had  been  very  slight,  considering  the  little  rest  they  had  had. 
We  still  had  11  camels,  10  mules,  and  114  donkeys;  but  about  this 
time  some  of  the  camels  began  to  sicken,  and  in  a  short  time  several 
died,  probably  from  eating  some  poisonous  herb. 

All  arrangements  being  completed  for  the  journey  south,  we  made 
an  afternoon  march  on  April  25,  as  I  considered  it  unlikely  we  could 
accomplish  a  20-mile  march  now  to  the  Sacchi,  owing  to  the  soft 
boggy  nature  of  the  ground  after  the  recent  heavy  rains.  Next  day 
we  travelled  well  for  the  first  4  miles,  and  then  became  involved  in  a 
frightful  bog,  through  which  the  animals  were  only  taken  with  great 
difficulty,  and  on  the  far  side  of  which  we  were  compelled  to  camp. 
It  occupied  us  the  whole  of  the  next  day  reachiug  the  Sacchi,  which 
was  only  done  just  before  dark.  We  had  taken  three  days  to  accomplish 
what  three  weeks  before  had  only  taken  us  one.  We  now  found  that 
the  Sacchi  had  recently  overtopped  its  banks,  and  the  country  had 
been  converted  into  swamp.  We  travelled  3  or  4  miles  along  it  next 
day  in  a  southerly  directioD,  and  crossed  to  the  west  bank,  where  the 
going  seemed  to  be  better.  We  found  it  impossible,  however,  to  work 
towards  the  north-west  corner  ef  Lake  Eudolf,  owing  to  the  swampy 
nature  of  the  country,  through  which  our  animals  were  quite  unable 
to  travel.  For  the  next  five  or  six  days,  therefore,  we  were  working 
round  this  swamp  at  the  foot  of  the  Lorusia  range  of  mountains,  some 
miles  away  to  the  west  of  the  lake.  I  would  here  remark  that  several 
powerful  streams  during  the  rainy  season  flow  from  the  west  into  the 
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Sacohi  river,  which  spills  into  a  large  area  of  swamp  at  the  head  of 
SanderBon  gulf,  before  the  shores  of  Lake  Badolf  are  actually  reached. 
At  one  time  it  appeared  extremely  doubtful  if  we  oould  continue  south; 
but  we  were  fortunately  able  eventually  to  follow  a  dry  route,  and  on 
May  5  were  camped  on  the  bank  of  a  khor,  which  I  felt  sure  must  be 
the  one  entering  the  lake  near  Lumian. 

Here  our  first  great  calamity  befel  us,  as  three  of  our  men  were 
murdered  not  a  mile  from  oamp.     The  fact  remained  unknown  to  us 
until  nearly  3  p.m.,  when  news  was  brought  into  oamp  that  a  non- 
commissioned  officer,  an  askari,  and  our  cook  were  lying  dead  on  the 
plain,  having  been  speared  by  natives.     The  details  of  this  treacherous 
attack  will  never  be  known,  as  the  natives  were  not  seen.     On  receipt 
of  this  shocking  intelligence,  I  despatched  Dr.  Garner  with  camels  and 
an   escort  of  twelve  men  to  bring  in  the  bodies,  which  were  buried 
outside  camp  just  before  dark.     That  night  for  the  first  time  we  saw 
a  comet  in  the  constellation  of  Orion,  and  several  discussions  took  place 
amongst  the  superstitious  ones  as  to  whether  its  advent  was  a  good  or 
evil  omen.     I  fancy  the  impression  that  it  was  an  evil  one  for  us  was 
probably  more  generally  favoured.     At  all  events,  that  same  night  about 
1 .30  a.m.,  with  the  assistance  of  a  full  moon,  a  band  of  from  forty  to 
fifty  warriors  made  a  dash  for  the  camp,  yelling  like  demons  as  they 
charged.     Fortunately,  every  man  was  sleeping  on  his  post  round  the 
camp  as  usual,  and  as  their  nerves  had  been  highly  strung  from  the  after- 
noon incident,  the  sentries  were  all  on  the  alert  and  especially  watchful. 
As   we  were  unable  to  construct  a  thorn  zariba  round   the  oamp, 
the  promptitude  of  the  sentry  in  front  of  our  three  tents,  which  was  the 
side  attacked,  probably  saved  our  lives.    Shouting  for  the  guard  to  turn 
out,  this  man  fired  as  he  shouted,  and  in  less  time  than  it  takes  me 
to  describe  it  the  whole  of  this  side  of  the  camp  were  firing  at  the 
advancing  foe.     The  latter  were  unable  to  face  our  rifles,  and  turned 
and  fled  without  penetrating  our  line  of  men.   It  was  one  of  the  quickest 
and  smartest  pieces  of  work  we  had  ever  seen  done,  and  I  was  very 
highly  gratified  to  find  the  excellent  fire-discipline  observed  by  the  men. 
There  was  no  wild  senseless  waste  of  ammunition,  and  firing  oeased 
directly  the  enemy  disappeared,  which  I  need  hardly  say  is  not  always 
the  case  with  native  troops  who  have  been  suddenly  alarmed  at  night. 
A  second  attack  was  also  attempted  by  another  body  on  the  rear  faoe  of 
the  camp,  but  they  were  easily  driven  back,  leaving  several  spears 
which  they  had  hurled  into  the  oamp,  but  which  had  done  no  damage. 
It  now  became  most   obvious  that  the  natives  of  this  district,  who 
formerly  in  1898  were  quite  friendly,  were  now  bitterly  hostile. 

As  we  had  never  harmed  them  in  any  way,  and  were  always  most 
anxious  to  establish  friendly  intercourse  with  the  natives  we  met,  I  oan 
only  think  that  this  sudden  change  of  feeling  towards  Europeans  had 
been  brought  about  by  ill  treatment  subsequent  to  our  former  visit. 
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The  followiDg  morning  we  marched  2  to  3  miles  in  an  easterly 
direction  along  the  khor,  and  reached  our  old  camp  of  September  8, 
1898,  at  Lumian.  The  natives  dogged  our  footsteps  and  followed  on 
our  flanks  to  Eomogul,  where  we  camped  that  day  on  the  bank  of  a 
khor,  from  the  bed  of  which  we  obtained  water  near  the  surface.  As 
there  were  large  numbers  of  natives  lurking  about  among  the  trees 
and  bush,  we  made  our  position  defensible  for  the  night,  but  were  left 
unmolested.  The  next  day  we  made  only  a  short  march,  and  camped 
for  the  first  time  on  a  low  clifif  overlooking  the  lake.  As  the  country 
was  fairly  open,  the  natives  did  not  venture  to  approach  too  closely, 
although  they  took  up  prominent  positions  for  observation  purposes, 
screened  by  bush.  Continuing  next  day,  we  camped  near  the  foot  of 
an  extinct  volcano,  Lubur  by  name,  and  here  I  was  taken  seriously  ill 
with  gastritis,  which  rendered  me  so  weak  that  Dr.  Oamer  advised  a 
halt  on  May  9  and  10.  We  started  again  on  the  11th,  and  travelled  in 
a  southerly  direction  along  the  lake-shore ;  but  I  was  compelled  to  ride 
a  camel  at  the  head  of  the  column  for  some  ten  days,  as  I  was  ioo  weak 
to  march.  The  poor  grazing  was  telling  severely  on  our  camels,  who 
became  extremely  emaciated  and  weak,  so  we  began  to  kill  the  sickly 
ones  for  food  purposes.  Their  condition  was  so  wretched  that  our 
progress  on  the  march  was  dismally  slow.  The  small  ration  of  grain 
to  which  the  men  were,  of  necessity,  restricted  also  began  to  make 
itself  felt,  and  for  the  first  time  demoralization  set  in  amongst  the 
transport  drivers.  These  latter  gorged  themselves  in  such  a  bestial 
manner  with  every  portion  of  a  camel,  including  the  hide,  feet,  blood, 
etc.,  that  before  long  eeveral  of  them  showed  signs  of  breaking  up.  On 
May  19  three  Jehadia  (transport  drivers)  died,  whilst  a  fourth,  in  spite 
of  repeated  orders,  went  outside  the  camp  zariba  shortly  before  mid- 
night, and  came  yelliug  back  into  camp  with  a  spear-wound  through 
him.     He  was  carried  on  a  donkey  for  several  days  before  succumbing. 

Time  after  time  the  men  had  been  warned  that  our  every  movement 
was  being  watched  by  hostile  natives,  who,  although  unseen,  were 
always  lying  in  wait  ready  to  spear  any  stragglers  who  might  wander 
from  the  precincts  of  camp  unarmed.  Our  men,  more  especially  the 
Jehadia,  were  visibly  suffering  greatly  for  the  want  of  carbohydrate 
food,  as  the  supply  of  grain  issued  daily  as  a  ration  was  extremely 
limited  in  quantity,  and  on  meat  alone  they  seemed  quite  incapable 
of  maintaining  their  strength.  Oar  line  of  march  was  daily  hampered, 
in  consequence,  by  our  having  to  mount  ten  or  eleven  men  on  donkeys 
in  rear  to  get  them  along  at  all.  The  fine  discipline  of  the  regular 
soldiers  enabled  them  to  carry  out  arrangements  whereby  they  all 
messed  together;  but  the  other  men  so  little  trusted  each  other  in 
their  present  straits  that  they  fed  independently,  and  therefore  derived 
considerable  less  benefit  from  their  rations.  Ultimately,  when  our 
losses  had  become  so  serious  that  there  appeared  grave  doubts  of  our 
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e^er  gotting  through,  a  general  mess  for  the  whole  camp  was  insisted 
on,  and  proved  much  more  satisfactory.  On  May  22  we  camped  for 
the  last  time  on  Lake  Eudolf,  and  next  day  marched  across  country 
in  a  southerly  direction  to  the  river  Turk  well,  the  sandy  bed  of  which 
was  half  a  mile  wide  where  we  struck  it. 

I  have  somewhat  abruptly  dismissed  our  journey  along  the  shores 
of  Lake  Budolf,  as  I  have  previously  written  a  description  of  that 
great  reservoir.  We  found  the  water  of  the  lake  at  a  lower  level  than 
in  1898,  due  to  the  exceptional  drought  of  the  previous  year,  when  the 
Omo  river  was  quite  dry.  The  water  was  far  more  nauseating  than 
formerly,  and  the  numerous  lagoons  we  remembered  as  teeming  with 
wildfowl  of  many  varieties  were  to  a  large  extent  dry,  and  birds  were 
conspicuous  by  their  absence,  so  even  this  source  of  food  was  denied 
us ;  whilst  big  game  is  practically  non-existent  on  the  western  shores 
of  Rudolf,  which  constitute  grazing-grounds  for  Turkana  flocks  and 
herds. 

The  Turkana  were  settled  in  large  numbers  along  the  Turkwell, 
but  behaved  in  a  most  treacherous  manner ;  although  pretending 
friendship  and  conducting  us  some  5  miles  down  the  bed  to  a  water- 
hole,  they  seized  the  first  opportunity  and  speared  one  of  the  donkey- 
corporals  out  on  grazing  guard.  The  man  died  next  day.  It  was 
obviously  useless  trying  to  maintain  any  friendly  relations  with  these 
people,  which  I  was  most  anxious  to  do,  seeing  the  weak  state  of  the 
caravan. 

In  1898  the  Turkana  of  the  Turkwell  had  harassed  my  column  of 
180  men,  and  caused  much  trouble  and  anxiety,  owing  to  their  repeated 
attempts  on  our  transport  animals  whilst  grazing.  It  may  be  imagined, 
therefore,  that  with  one  quarter  of  those  numbers,  and  the  larger 
majority  of  the  men  incapable  of  much  active  work,  I  did  not  at  all 
relish  the  passage  through  their  country  under  present  conditions. 
There  was  no  alternative,  however,  and  our  one  chance  of  salvation 
was  to  exercise  extreme  caution,  and  to  give  as  little  opportunity  as 
possible  for  the  Turkana  to  do  us  serious  damage. 

We  continued  west  along  the  Turkwell,  marching  in  the  bed  of 
the  river,  as  the  banks  were  thickly  wooded  and  afforded  too  much 
cover  for  an  active  foe  to  be  pleasant  for  us.  Daily  the  condition  of  our 
men  became  worse,  and  I  am  not  using  too  strong  an  expression  to 
describe  our  progress  on  the  march  as  perfectly  appalling.  We  had 
previously  cast  away  many  loads,  to  lighten  the  work  of  our  men,  into 
the  lake,  and  on  May  24  a  further  large  consignment  of  tents,  trophies, 
spare  saddles,  and  many  other  things  no  longer  indispensable,  were 
committed  to  the  flames.  On  May  27  we  had  a  dreadful  march,  and 
four  men  died  after  we  had  got  them  into  camp.  It  would  become 
monotonous  were  I  to  proceed  to  describe  our  daily  worries  and  anxieties 
regarding  the  men  and  transport  animals,  so  I  will  pass  as  rapidly  as 
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possible  over  our  horrible  experiences,  on  which  one  little  cares  to 
linger.  The  ever-present  Turkana  following  us  incessantly  greatly 
added  to  our  difficulties. 

On  reference  to  my  diary,  I  find  that  eo  early  as  June  2  sixteen  of 
the  Jehadia  had  either  died  or  been  killed ;  one  servant  had  died,  and 
another  been  killed ;  whilst  two  askaris  had  been  killed,  and  one  had 
died.  Our  original  force  of  fifty-nine  blacks  all  told  had  been  reduced  to 
thirty-eight  already. 

Travelling  along  the  Turkwell  was  always  an  unpleasant  and  anxious 
business,  as  the  thick  forest  growth  and  dense  vegetation  bordering 
the  banks  made  progress  along  the  river  almost  impossible.  We  were 
compelled,  therefore,  every  day,  either  to  proceed  up  the  bed,  now 
containing  a  running  stream  about  knee-deep,  which  was  a  very 
laborious  undertaking ;  or,  on  leaving  camp,  to  strike  away  from  the 
river  through  a  thick  belt  of  thorn  and  dwarf  palm  to  the  higher 
ground,  which  was  more  open,  but  thickly  covered  with  wait-a-bit 
thorn.  Proceeding  along  the  higher  ground  in  a  southerly  direction, 
about  1 1  a.m.  we  used  to  turn  off  in  a  south-westerly  one,  with  a  view 
to  reaching  the  river-bank  again  to  camp.  This  was  always  the  most 
anxious  part  of  the  day's  march,  as  one  never  knew  what  dense  growth 
we  might  have  to  encounter,  or  when  we  were  likely  to  reach  the  bank 
of  the  stream,  which  takes  a  most  erratic  northerly  course  to  about 
3°  6'  N.  before  swinging  east  towards  Lake  Eudolf.  With  a  pro- 
fessional guide,  in  1898  we  had  on  several  occasions  spent  two  or 
three  hours  finding  the  river  again  towards  the  end  of  a  day's  march, 
being  frequently  badly  hung  up  by  the  thick  nature  of  the  country, 
which  prevented  our  forcing  a  way  through. 

On  the  whole,  during  our  present  journey  south  along  the  river,  we 
met  with  extraordinary  good  fortune  in  our  endeavours  to  get  down  to 
the  water,  and  were  not  often  badly  involved.  Oar  progress,  however 
was  funereal  in  the  extreme,  owing  to  the  debilitated  state  of  the  men 
(some  ten  or  a  dozen  of  whom  were  being  daily  carried  on  donkeys), 
which  left  very  few  partially  sound  men  to  drive  the  animals  and  look 
after  them  in  this  much-enclosed  country.  Day  after  day  we  crawled 
along,  and  on  June  11  reached  the  outskirts  of  the  Ngaboto  district — 
the  most  southerly  one  of  the  Turkana — which  was  densely  populated 
by  natives.  Dura  was  growing  in  quantities  along  the  river-bank,  but 
was  all  green  and  unfit  for  food,  so  we  could  obtain  no  grain,  much  to 
our  disappointment,  as  we  had  hoped  against  hope  to  be  able  to  pur- 
chase a  little  here.  On  June  13  we  crossed  the  river  Weiwei, 
which  flows  from  the  south  into  the  Turkwell,  and  began  to  breathe 
again,  as  we  trusted  that  we  had  seen  the  last  of  the  Turkana,  their 
country  terminating  hereabouts.  They  treated  us  to  a  parting  shot 
though,  by  spearing  the  best  of  our  remaining  Jehadia  that  day 
just  before  dark.     He  foolishly  crossed  <he  river  unarmed  to  look  for 
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a  missing  donkey,  when  presently  we  heard  the  most  blood-cardliDg 
yells,  and,  rasbing  to  the  river- crossing,  found  him  lying  dead  mid- 
stream with  four  spear-thrusts  through  him.  The  Tarkana  had  dis- 
appeared, of  course,  like  magic  through  the  thick  vegetation. 

We  halted  to  rest  the  expedition  next  day.  Our  numbers  were  now 
reduced  to  thirty-two,  out  of  the  total  of  sixty-two  (including  our  three 
selves),  whilst  our  transport  animals  consisted  of  five  mules  and  seventy- 
six  donkeys.  As  soon  as  the  camels  had  all  died  and  been  eaten,  we 
had  at  once  commenced  eating  donkey-flesh  towards  the  end  of  May. 
Until  we  reached  the  Baringo  post  at  the  beginning  of  August,  this  was 
the  solo  meat  supply  we  all  enjoyed. 

We  now  struck  away  from  the  Weiwei  river  in  a  south-westerly 
direction  towards  the  foot  of  the  Suk  hills,  which  are  a  northerly  con- 
tinuation of  the  Elgeyo  range.  Our  first  march  from  the  Weiwei  was 
the  most  disastrous  one  of  the  whole  journey,  no  less  than  six  men 
collapsing  in  spite  of  the  previous  day's  halt.  Several  of  these,  we  were 
aware  the  previous  evening,  would  not  last  out  the  march,  in  spite  of 
being  held  on  to  donkeys ;  but  we  never  contemplated  quite  such  a 
colla|)se.  We  camped  on  the  bank  of  a  fine  running  stream  that  day, 
and  I  may  here  incidentally  mention  that  I  shot  two  vultures  that  were 
rather  annoying.  To  my  utter  astonishment,  there  was  a  rash  for  these 
loathsome  carrion,  which  were  quickly  plucked  and  boiled  and  subse- 
quently devoured !  We  still  continued  in  a  southerly  direction  along 
the  foot  of  these  mountains,  and  experienced  difficulties  again  regarding 
water  until  we  reached  the  most  northern  Suk  settlement  of  Sekere  on 
June  17. 

Here  for  the  first  time  I  noticed  an  extraordinary,  to  me,  number 
of  purple  spots  all  over  my  legs,  which  I  showed  to  Dr.  Gamer.  A  few 
days  later,  hsBmorrhage  of  my  mucous  membranes  set  in,  and  I  became 
in  course  of  time  so  seriously  ill  with  scurvy  that  I  almost  succumbed 
to  this  disease. 

On  June  20  wo  reached  Marich,  so  familiar  to  Major  Bright  and 
myself,  as  we  had  previously  visited  this  place  in  1897,  and  again  in  1898. 
Throughout  the  dreadful  journey  south  we  had  always  tried  to  buoy  up 
the  hopes  of  the  men  and  ourselves  by  saying  that  once  we  reached 
Marich  we  would  be  safe,  as  food  would  be  obtainable  in  abundance. 
There  was  none  obtainable.  The  former  smiling  fields  of  grain  we 
remembered  so  well  had  all  disappeared,  and  their  place  was  taken 
by  long  coarse  grass  and  rank  vegetation.  The  natives  were  no  longer 
the  prosperous  ones  they  were.  They  were  quite  friendly,  however,  and 
we  obtained  the  services  of  a  Suk  youth,  who  had  a  smattering  of 
Ki-Swahili,  and  informed  us  that  he  knew  the  site  of  the  Hibo  post,  to 
which  he  would  conduct  us  in  return  for  a  present  of  two  goats ;  to 
this  we  readily  assented.  I  should  like  to  meet  that  guileless  youth 
again,  as,  after  conducting  us  for  several  days  to  a  point  a  few  miles 
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south  of  the  Eivas  distriot,  and  landing  us  in  a  most  atrocious  bit 
of  country,  he  quietly  gave  us  the  slip  whilst  tending  our  goats  and 
sheep  midst  long  grass  after  we  had  camped.  His  absence  was  not  dis^ 
covered  until  evening,  when  all  the  animals  were  brought  in  as  usual  to 
camp ;  then  it  was  found  that  not  only  was  he  missing,  but  seven  goats 
also,  including  all  our  milch  ones  I  Needless  to  say,  we  never  saw  him 
again ;  but  I  live  in  hopes  that  we  may  meet  again  some  day,  when  I  may 
have  a  few  points  to  discuss  with  that  chemb  boy. 

On  the  Suk  youth  departing,  we  found  ourselves  involved  in  a 
most  difficult  tract  of  country  along  the  lower  slopes  of  the  mountains, 
much  broken  by  small  ravines  and  mountain  torrents,  the  banks  of 
which  were  clothed  in  tall  rank  vegetation.  We  proceeded  with  much 
labour,  as  I  could  find  no  tracks  through  this  dense  growth  until 
eventually  we  reached  a  well-populated  district,  known,  I  believe,  as 
Chemtubell  or  Ndao.  This  place  was  reached  in  a  state  bordering  on 
collapse.  Our  numbers  had  been  reduced  to  seventh  en  blacks,  mo»t  of 
whom  were  utterly  exhausted,  as  were  also  the  transport  animals  after 
our  last  few  days*  experiences,  whilst  my  condition  also  was  causing  a 
certain  amount  of  anxiety.  All  we  now  had  left  for  the  men  was  some 
15  to  20  lbs.  of  grain  we  had  a  few  days  previously  purchased  from  the 
Suk  at  Eivas. 

In  spite  of  our  unpleasant  position,  we  were  obliged  to  have  a  rest, 
and,  as  we  were  camped  midst  cultivation,  we  proceeded  to  try  and  get 
the  natives  to  bring  in  grain  for  sale.  Our  efforts  met  with  little  suc- 
cess for  the  first  two  days ;  but  our  luck  changed  with  the  advent  of  the 
month  of  July.  We  still  had  some  five  sheep  left,  which  we  had  re- 
served for  such  a  contingency,  and  as  the  natives  would  not  look  at 
beads,  we  blaughtered  our  sheep  and  exchanged  meat  for  heads  of  nearly 
ripe  grain. 

Who  these  natives  were  we  could  never  ascertain.  Their  hamlets, 
like  those  of  the  Suk,  were  built  high  up  on  the  hillsides,  and  their 
fields  were  irrigated  in  a  similar  manner  to  those  of  their  northerly 
neighbours.  They  are  possibly  an  offshoot  of  the  Wa  Elgeyo,  and 
utilized  bows  and  arrows  in  preference  to  spears. 

It  was  not  until  July  10  that  we  nade  a  fresh  move  forward,  and 
on  that  day  we  marched  some  5  to  6  miles  in  an  easterly  direction  to 
the  river  Eerie,  which  was  crossed  with  considerable  difficulty.  Thence 
we  continued  in  a  south-easterly  direction  across  the  Suk  plains  with 
the  object  of  hitting  off  a  pass  in  the  hills,  where  the  plains  terminate 
to  the  south.  It  was  most  necessary  to  find  this  point,  as  the  success 
of  our  journey  south  towards  Lake  Baringo  depended  almost  entirely 
on  our  finding  it,  and  water  in  the  valley  of  the  Earuan  beyond.  We 
were  delayed  soUiC  days  in  crossing  this  plain,  owing  to  relapse  from 
nasal  hemorrhages  from  which  I  suffered,  and  only  proceeded  slowly  in 
consequence.     In  spite   of  this,  two  more  askaris  and  my  servant — 
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Hanna,  the  last  of  onr  personal  attendants — collapsed,  and  when,  on 
July  20,  we  reached  one  of  our  old  1897  camps  at  Eisite,  only  fourteen 
blacks  now  remained  with  the  column.  Here  for  a  week  I  was  at 
death's  door,  suffering  from  the  most  severe  relapse  I  had  yet 
experienced. 

We  were  delayed,  therefore,  until  July  29,  before  I  coold  con- 
tinue the  painful  journey,  riding  now  a  donkey  until  we  reached 
safety.  During  this  long  detention,  large  flocks  and  herds  were  brought 
daily  by  the  Suk  to  be  watered  at  the  pools  near  which  we  were 
cam|)ed — at  the  mouth  of  a  gorge,  issuing  from  the  hills.  Among  the 
Suk  who  visited  us  was  a  jouth  who  had  a  fairly  fluent  knowledge  of 
Ki-Swahili,  and  from  him  we  heard  of  the  existence  of  a  post  at  the 
south  end  of  Lake  Baringo,  occupied  by  Europeans.  We  placed  little 
reliance  on  his  assertions,  as  we  had  quite  made  up  our  minds  that  we 
should  have  to  struggle  through  somehow  to  the  Kavine  statiou,  but  at 
the  same  time  were  glad  to  obtain  his  services  as  guide.  On  start- 
ing off  again,  we  were  accompanied  by  him  for  three  marches  to  the 
north-west  comer  of  Lake  Baringo.  From  this  point  he  wished  to 
take  as  round  the  east  of  the  lake  to  the  post,  in  the  existence  of 
which  he  persisted. 

We  were  sceptical,  so  decided  to  proceed  by  the  more  direct  route 
to  Njemps,  along  the  western  shore  of  the  lake.  The  guide  asked 
permission  to  return  to  his  father's  home  by  the  eastern  route,  and 
readily  agreed  to  take  a  note,  with  which  Major  Bright  supplied  him, 
to  the  Baringo  post.  We  commenced  our  journey  along  the  western 
shores  of  Baringo  on  August  1,  camped  that  night  on  the  lake-shore, 
and  continued  in  a  southerly  direction  again  next  day.  I  had  hoped 
we  might  find  water  in  the  river  Ndo,  which  flows  from  the  Kamacda 
range  of  mountains  to  the  west  into  the  lake.  We  reached  the  bed 
of  this  stream,  amidst  thick  bush,  some  miles  from  the  lake-shores, 
but  found  it  absolutely  waterless.  It  was  now  about  ten,  so  we  decided 
to  make  a  short  halt  before  proceeding  in  an  easterly  direction  towards 
the  margin  of  the  lake.  We  had  thought  little  more  of  the  note  that 
had  been  despatched ;  but  whilst  we  were  resting  under  trees,  some  of 
the  men  in  rear  reported  that  a  white  man  was  riding  after  us  on  a 
pony,  accompanied  by  askaris,  carrying  small  bags  of  flour  on  their 
heads. 

The  news  appeared  too  good  to  be  true  after  all  the  disappointments 
we  had  met  with ;  but  presently  the  white  man  was  in  our  midst,  and 
proved  to  be  Mr.  Hyde-Baker,  the  collector  of  the  Baringo  district, 
who  conducted  us  to  his  post  some  10  miles  distant.  A  fatted  ox  was 
slaughtered  for  our  men  that  night,  and  the  poor  survivors  enjoyed 
such  a  meal  as  they  had  not  tasted  for  many  a  weary  day  past.  It 
would  never  be  necessary  now  again  to  kill  a  wretched  donkey  for 
food,  as  Mr.  Hyde-Baker  could  supply  rations  of  a  more  congenial  nature. 
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The  extraordinary  energy  and  dogged  perseveranoe  of  Mr.  Hyde« 
Baker  had  reeoned  as  from  a  most  desperate  position.  He  had  reoeived 
the  note  from  the  Sak  youth  the  previous  day,  in  which  our  straitfl 
were  clearly  described,  and  had  started  an  hour  and  a  half  later  with  a 
small  party  of  men  to  look  for  us.  Gontinuiug  all  that  day  until  dark, 
he  wandered  along  the  western  shores  of  the  lake  to  the  north  end, 
where  he  found  one  of  our  old  camps.  Knowing  that  he  must  have 
missed  us,  he  retraced  his  footsteps  next  day,  came  across  our  tracks, 
and  literally  hunted  us  down  until  he  came  up  with  us.  The  debt  of 
gratitude  that  we  all  owe  to  him  in  succouring  us  will  not  readily  be 
forgotten. 

For  the  next  twelve  days  we  passed  a  peaceful  existence  on  the 
summit  of  an  isolated  hill  overlooking  the  lake,  where  Mr.  Hyde-Baker 
had  established  his  post.  The  luxury  of  obtaining  milk,  eggs,  and 
bread  again  was  highly  appreciated,  and  we  enjoyed  much  hospitality 
besides  from  our  host.  Mr.  Hyde-Baker  kindly  arranged  to  fit  out  a 
complete  caravan  of  his  own  with  fresh  animals  under  charge  of  some 
twenty  to  thirty  of  his  owd  men,  in  order  to  convey  us  and  our  stores 
to  the  railway  at  Lake  Nakuru. 

We  all  left  Baringo  post  on  August  14,  and  in  due  course  reached 
the  railway  at  Lake  Nakuro  on  the  21st,  some  75  miles  distant. 
On  August  24  we  commenced  our  railway  journey,  and  on  the  morning 
of  the  26th  reached  Mombasa,  covering  the  450  miles  in  two  days, 
which  in  former  times  used  to  occupy  as  many  months  marching. 

We  sailed  from  Mombasa  on  September  8,  and  on  the  afternoon 
of  the  16th  reached  Aden.  Here  we  remained  until  September  22, 
when  we  sailed  again  for  Suez  in  the  Austrian-Lloyd  boat  Si^ta, 
reaching  our  destination  on  the  night  of  September  27.  The  following 
day  we  journeyed  by  train  to  Cairo,  where  Sir  Bennell  Bodd  and  a 
large  number  of  officers  had  most  kindly  come  to  the  station  to  welcome 
back  those  who  had  passed  safely  through  such  dreadful  experiences. 

Two  days  later  I  accompanied  the  survivors  of  the  10th  Sudanese 
to  Assuan,  where  the  men  met  with  a  most  cordial  and  stirring  re- 
ception, not  only  from  their  commandant  and  officers,  but  from  the 
whole  battalion,  who  were  awaiting  the  arrival  of  the  train  at  the 
station.  The  regimental  band  played  them  back  to  the  lines  they  had 
left  some  ten  months  before,  and  the  shrill  lu-luiog  of  the  women 
intensified  the  emotion  of  those  splendid  fellows.  Such  a  reception 
must  indeed  have  gone  far  to  obliterate,  temporarily  only  perhaps,  the 
memory  of  that  hideous  time,  when  they  had  suffered  so  much,  and  yet 
which  they  had  faced  with  such  fortitude  and  determination,  aud  a 
firm  resolve  to  get  through  at  all  costs.  I  owe  those  men  much.  Had 
it  not  been  for  their  loyal  and  exemplary  behaviour,  and  the  grand  way 
in  which  they  worked,  none  of  us  would  ever  have  been  heard  of  again 
— alive.     Having  arranged  with  Hunter  Bey  all  details  regarding  pay 
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etc.,  of  the  men,  and  bringing  to  hiA  notice  the  names  of  those  especially 
deserving  of  recognition,  it  was  my  sad  duty  to  wish  them  all  a  long 
good-bye  and  return  to  Cairo  on  October  3.  A  week  later,  Major  Bright, 
Dr.  Garner,  and  I  were  on  the  high  seas  bound  for  England,  where  we 
arrived  on  October  15,  1901, 


Before  the  reading  of  the  paper,  the  Prksidemt  said :  Many  here  present  will  no 
doubt  remember  the  papers  that  were  read  three  years  ago  by  Colonel  Macdooald 
aad  Major  Austin  giving  a  most  interesting  account  of  their  very  successful  work, 
and  especially  of  Major  Austin's  work  along  the  western  side  of  Like  Rudolf. 
Since  that  time  Major  Austin  has  been  very  actively  employed,  and  he  has  now 
made  a  most  remarkable  journey,  during  which  there  were  very  great  hardships 
and  sufferings  to  be  endured,  from  the  Nile  to  Mombasa.  I  will  now  ask  Major 
Austin  to  read  his  paper. 

After  the  reading  of  the  paper,  the  following  discussion  took  place : — 

Major  Bright  :  Major  Austin  having  given  you  a  graphic  description  of  our 
journey  of  some  2100  miles  through  British  territory,  from  Omdurman  to  Mombasa, 
I  will  confine  myself  to  saying  a  few  words  on  the  geographical  features  of  the 
country  through  which  we  passed,  from  the  swampy  regions  of  the  Nile  to 
the  magnificent  highlands  of  British  East  Africa.  They  are  of  absorbing  Interest. 
The  great  Abyssinian  plateau,  which,  roughly  speaking,  lies  north  and  south, 
bounds  a  large  plain  extending  several  hundreds  of  miles  to  the  Nile.  In  this 
plain  there  are  small  ranges  of  mountains  rising  abruptly  from  the  surrounding 
country.  The  natives  inhabiting  this  region  are  suspicious  and  very  shy,  which 
is  not  to  be  wondered  at,  as  they  are  constantly  harried  and  raided  by  the 
Abyssinians.  While  passing  through  the  Musha  district  we  frequently  saw  the 
tracks  of  fiocks  and  herds,  and  sometimes  came  across  a  few  sheep  and  goats,  but 
never  met  with  a  human  being.  We  spent  some  time  in  the  neighbourhood  of  the 
Omo,  which  is  by  far  the  finest  river  in  this  part  of  Africa,  and  the  sole  perpetual 
feeder  of  Lake  Rudolf.  Its  banks  are  clothed  with  fine  trees,  and  some  parts  are 
extensively  cultivated  by  the  natives.  This  b  a  valuable  piece  of  country,  not 
only  for  its  fertility  and  timber,  but  for  its  supply  of  fresh  water,  that  of  Lake 
Rudolf  being  far  from  good. 

As  the  remainder  of  our  journey  had  been  previously  sketched  by  Major  Austin, 
he  here  closed  his  survey  with  the  most  satisfactory  results  on  his  position  of  1898. 
Observations  had  been  taken  by  him  nearly  every  night  with  a  5"  theodolite  for 
latitude  and  time,  and  as  we  had  carried  with  us  chronometer  watches,  the  positions 
of  our  camps  were  generally  fixed  in  this  way.  He  had  mapped  our  route  with 
thousands  of  bearings  with  a  prismatic  compass,  and  used  pedometres  with  satisfactory 
results.  The  methods  of  azimuths  and  latitudes  were  frequently  used,  the  former 
being  taken  from  points  he  had  fixed.  The  map  was  plotted  at  4  miles  to  1  inch. 
The  heights  of  mountains  were  determined  by  theodolite  observations  from  data 
supplied  by  aneroids,  and  thus  the  map  you  have  now  before  you  was  compiled. 
The  country  on  the  north-west  of  Lake  Rudolf  is  an  open  plain  with  a  few  stunted 
trees.  The  beach  is  composed  of  black  sand — this  is  evidently  the  reason  why  it  is 
called  by  the  Swahilis  the  '*  Black  lake  ^* — whereas  Lake  Stephanie,  whose  shores, 
I  have  been  told,  are  of  white  sand,  is  termed  by  them  the  *'  White  lake."  Before 
reaching  the  Turkwell  river,  the  country  becomei  a  dreary  desert,  and  there  are 
steop  cliffd  rising  from  the  beach.  The  Turkwell  has  its  source  in  the  extinct  crater 
of  Mouut  Eigon,  and  is  joined  by  the  river  Wei  Wei,  but  their  united  waters  never 
reach  the  lake,  being  gradually  absorbed  by  the  porous  soil.    Following  this  river 
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down,  its  bed  becomes  wider  and  wider,  nntil  all  traces  of  it  disappear.  On  tbe 
west  are  the  Ghemorongi  mountains  (a  range  we  bad  crossed  in  1898) ;  tbey  are  a 
continuation  of  the  Suk  bill?.  Tbe  slopes  of  these  last-named  mountains  are  well 
watered  by  small  streams,  forming  in  places  beautiful  cascades.  This  country  is 
finely  timbered  and  cultivated,  the  fields  being  cleverly  irrigated  with  ingeniously 
contriyed  water-channels.  Tbe  valley  of  the  Kerio  riyer  divides  the  Suk  moun- 
tains from  tbe  Eamasia  and  Kibo  ranges. 

From  here  we  passed  through  a  hilly  country  covered  with  thorn  bush,  being 
fortuna^e  enough  to  find  the  same  waterholes  we  had  used  nearly  four  years 
previously.  A  short  but  steep  ascent  took  us  on  to  the  plateau ,  which  slopes 
gently  down  to  Lake  Baringo.  The  view  from  this  plateau  is  glorious,  and  the  air 
exhilarating.  In  all  directions  are  ranges  of  mountains.  At  Lake  Baringo  we 
were  met  by  Mr.  Hyde  Baker,  who  showed  us  the  greatest  kindness.  Here  our 
journey  was  practically  at  an  end.  We  had  marched  over  1100  miles,  and  were 
within  80  of  the  Uganda  railway.  Too  much  cannot  be  said  in  praite  of  this 
wonderful  piece  of  engineerinjr,  and  of  the  officials  who,  having  surmounted 
incredible  difficulties,  have  completed  the  line  to  the  Victoria  Nyanza.  If  this  line 
at  some  future  time  is  extended  to  join  the  Sudan  railway,  tbe  country  we  traversed, 
with  the  exception  of  the  latter  portion— which  could  be  easily  avoided — would 
present  no  engineering  difficulties. 

I  cannot  conclude  without  a  tribute  of  esteem  and  afiection  to  Mr.  Ghrner.  A 
better  or  more  unselfish  companion  it  would  be  hard  to  find,  and  although  far  from 
well  during  tbe  last  few  weeks  of  our  journey,  he  never  spared  himself  in  his  efforts 
to  mitigate  the  sufferings  of  the  sick,  and  to  do  even  more  than  bis  share  of  work. 
Our  escort  from  the  10th  Sudanese,  under  a  native  officer,  Mabruk  Effendi,  behaved 
throughout  the  journey  in  a  manner  beyond  all  praise ;  while  the  transport  men, 
suffering  more  than  their  disciplined  comrades,  did  as  well  as  could  be  expected 
under  such  trying  circumstances. 

Colonel  Watsoh  :  It  is  with  some  diffidence  that  I  rise  to  make  a  few  remarks, 
because  the  part  of  the  Sudan  with  which  I  am  personally  acquainted  lies  con- 
siderably to  the  west  of  the  country  through  which  Major  Austin  has  just  made 
his  successful  journey ;  but  I  know  sufficient  of  those  places  to  realize,  perhaps 
better  than  many  who  are  in  this  room,  the  skill  and  knowledge  which  were 
necessary  to  enable  him  and  Major  Bright  to  bring  so  difficult  a  journey  to  so 
successful  a  conclusion.  The  (Geographical  Society  owes  to  both  these  officers,  and 
also  to  Dr.  Gktmer,  who  so  ably  supported  them,  and  perhaps  without  whose  assist- 
ance neither  Major  Austin  nor  Major  Bright  would  be  in  the  room  to-day,  tbe  greatest 
thanks  for  the  work  which  they  have  accomplished.  There  is  one  point  to  which 
some  people  in  tbe  room  might  like  attention  directed.  Certain  people  believe 
in  the  future  of  a  Cape  to  Cairo  railway.  I  bave  not  much  confidence  in  the  idea 
myself,  but  at  tbe  same  time  it  is  interesting  to  know  that  a  very  considermble 
part  of  this  railway  will  bave  to  pass  through  the  very  difficult  country  which 
Major  Austin  has  spoken  of.  My  own  belief  is  that  a  Cape  to  Cbato  railway  is 
rather  a  chimerical  idea,  and  every  paper  I  hear  on  the  subject  tends  to  confirm 
me  in  that  view.  My  feeling  is  that  any  money  that  can  be  devoted  to  railways 
in  Africa  should  rather  be  devoted  to  lines  such  as  the  admirable  line  which  has 
recently  been  opened  from  Mombasa  to  tbe  Victoria  Nyanza.  England  is  a  mari- 
time nation,  and  what  we  bave  to  do  is  to  make  railway  lines  inland  from  ports  on 
the  sea-coast,  and  thus  open  up  the  interior — such,  for  instance,  as  the  line  which  is 
now  spoken  of  from  the  Red  Sea  to  the  Nile,  and  which  ought  to  bave  been  made 
over  twenty  years  ago.  There  is  one  point  I  would  like  to  ask  Major  Austin  a 
question  upon.     When  I  was  working  up  the  Nile  and  surveying   the  river 
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to  the  north  of  GoDdokoro,  there  was  in  this  part  of  the  coontiy  a  branch 
rirer  which  ran  in  a  north-easterly  direction,  and  a  rery  intelligeiit  Arab  who 
was  with  me  expressed  the  opinion,  which  he  said  he  had  learnt  from  a 
native,  that  that  river  continued  to  run  north-east  and  joined  the  Sobai.  If  so, 
it  must  have  run  into  the  Pibor,  of  which  we  heard  to-night,  and  I  ahoakl  like 
to  ask  Major  Austin  if  such  a  branch  could  run  or  not.  I  cannot  help  expressing 
the  hope  that  on  some  future  occasion  Major  Austin  may  go  back,  and  instead  of 
turning  to  the  south-east  he  should  just  go  south-west,  and  gire  us  a  little  informa- 
tion of  the  watershed  between,  we  will  say,  7^  N.  and  the  Sobat  station.  There  is 
one  other  point  I  would  like  information  upon.  Major  Austin,  when  he  wma  showing 
his  views,  spoke  about  the  station  at  Taufikia  having  been  founded  by  the  late 
General  Gordon.  Well,  I  was  up  the  Nile  with  General  Gordon,  and  at  that  time 
we  had  the  Sobat  station  in  the  same  place  as  it  is  at  present.  The  station  of  wluch 
Major  Austin  told  us  something  was  established  by  Sir  Samuel  Baker — a  name  the 
Geographical  Society  should  never  forget.  That  station  was  established  by  Sir 
Samuel  Baker  under  very  difficult  circumstances,  the  river  Nile  being  completely 
blocked,  and  he  had  to  wait  for  a  year ;  but  he  established  the  station  in  what  he 
believed  to  be  the  healthiest  place,  and  it  is  to  me  a  matter  of  great  interest  to  know 
that  more  than  thirty  years  afterwards  he  should  have  been  proved  to  be  right. 
I  will  say  no  more  except  to  tender  my  personal  thanks  to  Major  Austin  for  his 
excellent  paper  and  to  Major  Bright  for  the  assistance  he  has  given. 

Major  Austin  :  In  reply  to  Colonel  Watson's  inquiries  regarding  the  river  which 
branches  off  from  the  Nile  at  Gondokoro,  I  think  it  is  more  than  probable  that  it  is 
the  Pibor  river  in  its  upper  waters.  Very  little  is  known  of  the  nbor  at  present, 
the  furthest  point  navigated  being  about  7^  SO'  N.  Some  years  ago  Colonel  Oapper 
proceeded  up  in  one  of  the  Egyptian  gunboatp,  and  he  got  to  about  7^  SO'  N.,  and 
there  found  that  the  Pibor  river  rose  in  a  large  area  of  swamp.  Now,  that  swamp 
has  to  be  filled  from  some  other  water-supply,  and  I  think  it  is  more  than 
possible  that  the  branch  you  describe  as  striking  north-east  is  a  loop,  and  it  is  quite 
likely  that  the  Nile  and  the  Sobat  are  connected  by  this  loop.  These  loops  are  very 
common  features  about  all  that  region.  Two  years  ago  Major  Bright  and  I  came 
across  numbers  of  them,  which,  for  no  apparent  reason,  seem  to  leave  the  parent 
stream,  and  then  rejoin  it  some  distance  lower  down.  It  is  quite  posuble,  therefore, 
that  the  Nile  and  the  Sobat  are  connected  by  the  branch  Colonel  Watson  mentions. 

The  President  :  I  am  sure  we  have  all  listened  with  very  great  interest  to  the 
account  of  this  very  remarkable  journey,  and  what  will  have  struck  us  aU,  I  think, 
is,  that  during  the  severe  hardships  and  the  anxieties  from  the  attacks  of  natives, 
and  the  terrible  sufferings^during  Hhe  latter  part  of  the  jonmey,  these  ofBoen, 
and  especially  Major  Austin,  should  have  continued  to  take  observations  regularly 
and  with  accuracy,  so  that  he  has  been  able  to  construct  a  valuable  map  of  a  region 
a  portion  of  which  is  quite  new.  For  this  I  think  he  deserves  our  admiration,  and 
I  am  sure  the  meeting  will  wish  to  pass  unanimously  a  vote  of  thanks  to  Major 
Austin  for  his  paper,  and  also  to  his  companion  for  the  observations  he  made 
afterwards. 
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DEEP-SEA  DEPOSITS  AND  THEIR  DISTRIBUTION  IN  THE 

PACIFIC  OCEAN.* 

With  Notes  on  thb  Samplbs  oollkcted  by  s.&  "  BRrrANNU,"  1901. 

By  Sir  JOHN  MX7BRAY,  K.O.B.,  I1L.D.,  F.R.S.,  eto. 

The  foundations  of  our  knowledge  of  the  distribution  and  oomposition 
of  deep-sea  deposits  in  general  may  be  said  to  have  been  laid  by  the 
C^oZIen^^  Expedition,  and  the  *  OhaUenger  Report  on  Deep-Sea  Deposits,' 
by  Sir  John  Murray  and  Prof.  Benard,  brings  together  all  that  was 
known  on  the  subject  up  to  the  date  of  publication  (1891).  Since  that 
time  our  knowledge  has  been  greatly  extended.  Especially  is  this  the 
case  in  the  Pacific  Ocean,  where  numerous  soundings  have  been  taken 
in  connection  with  the  Pacific  cable  and  other  Admiralty  surveys,  while 
valuable  contributions  have  been  made  by  the  cruises  of  Dr.  Alexander 
Agassiz  in  the  United  States  Fish  Commission  steamer  Albatrosa.  The 
latest  addition  to  our  knowledge  of  the  deposits  covering  the  floor  of 
the  Pacific  Ocean  is  derived  from  a  study  of  the  samples  brought  home 
by  S.S.  BrUannia^  collected  by  Mr.  B.  E.  Peake,  M.Inst.C.E.,  May  to 
August,  1901,  which  forms  the  special  subject  of  this  paper. 

Before  proceeding  to  the  description  of  this  excellent  series  of 
samples,  it  seems  desirable,  briefly,  to  indicate  the  principal  points 
relating  to  the  classification,  composition,  and  distribution  of  marine 
deposits.    These  have  been  divided  into — 

A.— LITTORAL  DEPOSITS,  found  between  tide-marks,  and 
made  up  of  boulders,  gravels,  sands,  or  muds,  the  composition  of  which 
is  largely  determined  by  the  nature  of  the  immediately  adjacent  land. 

B.— SHALLOW- WATER  DEPOSITS,  found  between  low-water 
mark  and  the  100-fathoms  line,  made  up  of  gravels,  sands,  muds,  of 
varied  composition,  in  some  places  the  inorganic  fragments  from  emerged 
land  predominating,  at  other  times  the  remains  of  benthonic  organisms 
— that  is,  organisms  living  attached  to,  or  crawling  over,  the  sea-floor. 

C. — DEEP-SEA  DEPOSITS  found  beyond  the  100-fathoms  line, 
made  up  of  muds,  organic  oozes,  and  clays,  in  which  the  remains  of 
pelagic,  or  planktonio,  organisms  predominate — ^that  is,  those  organisms 
living  everywhere  on  or  near  the  surface  of  the  ocean. 

The  littoral  and  shallow-water  deposits  need  not  be  further  noticed 
here,  since  they  are  familiar  and  accessible.  Our  remarks  will  there- 
fore be  limited  to  the  deep-sea  deposits  found  in  all  the  greater  depths 
of  the  ocean  outside  the  100-fathoms  line. 

One  of  the  principal  factors  in  the  determination  of  the  composition 
of  deepHsea  deposits  is  the  greater  or  less  proximity  to  land.  Near  land 
the  materials  washed  into  the  sea  by  rains  and  rivers,  or  torn  from  the 
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ooasto  by  waves  and  carrents,  make  up  a  veiy  large  propcoiioiL  of  the 
depoeitfl.  The  amomit  of  these  decro— eo  as  one  procceda  fiiTtKer  and 
farther  seaward,  and  the  mineral  particles  become  smaller,  until,  at 
a  distance  of  abont  200  or  300  miles  from  land,  the  Imnd-dSbnt  forms 
but  a  small  proportion  of  the  deposits,*  which  are  there  composed  of 
materials  chiefly  derived  from  the  surface  waters  of  the  open  ocean,  snch 
as  the  shells  of  oalcareons  and  siliceous  organisms,  and  the  triinnUcd 
particles  of  floating  pumice.  This  fact  famishes  ns  with  a  nueans  of 
dividing  deep-sea  deposits  into  two  great  dasses,  via. — 

1.  Terrigenous  Deposits,  in  which  the  detritus  from  the  emerged 
land  plays  the  principal  part ;  and 

2.  Pelagic  Deposits,  in  which  the  detritus  derived  direcUy  firam 
the  emerged  land  plays  only  a  subordinate  rSle. 

1.  The  Terrigenons  DepoaitB  comprise  muds  and  sands,  Twying 
greatly  in  colonr  and  composition,  and  have  been  subdivided  into  blue 
muds,  red  muds,  green  muds,  volcanic  muds,  and  coral  muds. 

(a)  Blue  Mud. — This  deposit  is  the  one  most  frequently  met  with  in 
the  deeper  waters  surrounding  continental  land  and  in  endoeed  and 
partially  enclosed  seas.    It  is  principally  composed  of  materials  derived 
from  the  disintegration  of  continental  land,  consisting  largely  of  the  frag- 
ments and  minerals  of  continental  rocks  (the  older  crystalline  and  schisto- 
crystalline  rocks,  quartzites,  sandstones,  limestones)  of  various  dimensiona, 
but  usually  larger  near  shore  and  smaller  as  the  deep  sea  is  approached, 
except  in  those  regions  affected  by  floating  ice.    Quartz  is  the  character- 
istic  mineral  species,  associated  with  orthoclase  and  plagiodase  felspars, 
green  hornblende,  mioa,  etc. ;   glauconite  is  usually  present,  but  not 
in  such   abundance  as  in  the  green  mud.     There  is  usually  a  ocm- 
siderable  proportion  of  amorphous  clayey  matter,  increasing  in  amount 
with  increasing  distance  from  land,  so  that  some  of  the  deeper  samples 
have  a  decidedly  clayey  aspect,  but  the  deposit  as  a  rule  may  be 
described  as  earthy  rather  than  clayey.     In  some  situations  the  remains 
of  bottom-living  organisms  may  be  present  in  considerable  numbers, 
and  in  others  the  remains  of  pelagic  organisms  may  be  so  abundant 
that  the  deposit  resembles  a  globigerina  ooze. 

(h)  Bed  Mud. — This  is  a  local  variety  of  blue  mud,  hitherto  known 
only  from  the  Yellow  sea  in  the  Pacific,  and  off  the  Brazilian  coast  in 
the  Atlantic,  characterized  by  the  presence  of  a  large  quantity  of 
reddish  ferruginous  matter  brought  down  by  the  large  rivers  in  the 
vicinity. 

(c)  Green  Mud. — This  is  a  variety  of  blue  mud,  found  along  bold 
exposed  coasts  where  no  large  rivers  enter  the  sea,  and  distinguished  by 
the  greater  or  less  abundance  of  green  glauconite  grains  and  glauconitic 

*  This  general  Btatcment  does  Dot  hold  good,  however,  for  thoce  regions  of  the 
ooeaD  which  are  seasoDally  or  occasionally  affected  hy  icehergs  and  other  forma  of 
floating  ice. 
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oasts  of  oaloareoQS  organisms,  usually  associated  with  a  greenish 
amorphous  (probably  organic)  matter.  In  the  shallower  depths,  the 
glauconitio  grains  and  casts  are  sometimes  associated  with  phosphatic 
concretions,  while  the  amorphous  clayey  matter  is  less  abundant,  and 
the  deposits,  being  more  granular  and  more  incoherent,  are  called  Green 
Sands. 

(d)  YoLCANic  Muds. — This  deposit  occurs  around  oceanic  islands  and 
submarine  elevations  of  volcanic  origin,  and  is  made  up  largely  of 
volcanic  rook-fragments  and  volcanic  mineral  particles,  such  as  lapilli 
of  basaltic  and  andesitic  rocks,  espeoially  the  vitreous  varieties,  sanadine, 
plagioclase,  augite,  hornblende,  rhombic  pyroxenes,  olivine  and  mag- 
netita  In  the  shallower  waters  the  volcanic  particles  are  larger,  asso- 
ciated with  less  amorphous  clayey  matter,  and  the  deposits,  being  less 
coherent,  are  called  Volcanic  Sands.  The  remains  of  planktonio  or 
benthonic  oaloareous  organisms  may  become  so  abundant  that  it  is  some- 
times difficult  to  distinguish  this  deposit  from  a  globigerina  ooze  on  the 
one  hand,  or  from  a  coral  mud  or  sand  on  the  other. 

(e)  Coral  Mqd. — This  deposit  occurs  off  coral  islands  and  coral  reefs, 
and  is  chiefly  made  up  of  the  fragments  of  organisms  living  in  the 
shallow  waters  and  on  the  reefs,  such  as  calcareous  alge,  corals, 
molluscs,  polyzoa,  annelids,  eohinoderms  and  foraminifera.  In  the 
shallower  waters  near  the  reefs,  these  calcareous  fragments  are  larger 
and  the  more  finely  divided  calcareous  matter  less  abundant  than  in 
the  deeper  waters  further  removed  from  the  reefs,  and  the  deposits  are 
called  Coral  Sands.  These  deposits  may  contain,  at  times,  much 
volcanic  material. 

2.  The  Pelagic  Deposits  are  classified  according  to  their  charac- 
teristic constituents,  and  have  been  subdivided  into  globigerina  ooze, 
pteropod  ooze,  diatom  ooze,  radiolarian  ooze,  and  red  clay. 

(a)  Globigerina  Ooze. — ^This  deposit  is  named  from  the  predominance 
of  the  dead  shells  of  foraminifera,  which  lived  in  the  surface  waters  of 
the  ocean,  the  genus  Olchigerina  being  the  most  characteristic,  though 
the  representatives  of  other  genera  are  usually  present  in  the  tropics. 
Associated  with  the  shells  of  pelagic  foraminifera  are  the  shells  of  pelagic 
molluscs  (pteropods  and  beteropods),  pelagic  calcareous  algao  (cooco- 
spheres  and  rhabdospheres,  or  their  broken  fragments— cocooliths  and 
rhabdoliths),  as  well  as  the  remains  of  calcareous  organisms  which 
habitually  live  on  the  bottom  of  the  sea,  such  as  molluscs,  eohinoderms, 
annelids,  corals,  polyzoa  and  bottom-living  foraminifera.  The  remains 
of  siliceous  organisms  (radiolaria,  diatoms,  and  sponge  spicules)  may 
generally  be  detected,  and  a  few  small  mineral  particles,  such  as  felspar, 
augite,  hornblende,  magnetite  and  volcanic  glass,  with  a  small  quantity 
of  clayey  matter  coloured  by  the  oxides  of  iron  and  manganese.  This 
deposit  varies  greatly  in  composition  both  with  respect  to  the  species 
of  organisms  present  and  their  relative  abundance,  and  also  in  the 
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abundance  and  nature  of  the  mineral  constituents.  In  all  the  great 
depths  of  the  ocean,  exceeding  2500  or  3000  fathoms,  globigerina  ooeo 
gives  plaoe  to  red  clay,  even  in  those  regions  where  pelagic  foraminifera 
inhabit  the  surface  waters  in  great  profusion ;  this  is  ascribed  to  the 
longer  time  during  which  the  shells  are  exposed  to  the  solvent  action 
of  sea-water,  while  falling  through  the  greater  depth  of  water  and 
while  lying  uncovered  on  the  bottom. 

(6)  Pteropod  Ooze. — This  deposit  differs  from  globigerina  ooze  only 
in  the  greater  abundance  of  the  shells  of  pelagic  molluscs  (pteropods 
and  heteropods),  and  occurs  characteristically  at  lesser  depths  than  the 
globigerina  ooze.  Thus  pteropod  ooze  may  be  said  to  attain  its  typical 
development  at  depths  of  800  to  1000  fathoms,  while  globigerina  ooze 
occurs  typically  at  depths  of  1500  to  2000  fathoms.  The  reason  why 
the  shells  of  pelagic  molluscs  are  removed  from  the  deposits  sooner  than 
the  shells  of  pelagic  foraminifera,  is  believed  to  be  the  larger  snrface 
which  these  thin  and  fragile  shells  present  to  the  solvent  action  of 
sea-water. 

(c)  Diatom  Ooze. — This  deposit  is  distinguished  by  the  prominence 
of  diatom  frustules,  and  is  therefore  characteristic  of  those  regions  in 
which  these  pelagic  algae  swarm  in  the  surface  waters,  as  in  the  extreme 
northern  part  of  the  Pacific  and  in  the  far  south  in  the  neighbourhood 
of  the  Antarctic  circle.  The  skeletons  of  radiolaria  and  the  shells  of 
one  or  two  species  of  pelagic  foraminifera  are  usually  present,  as  well 
as  continental  mineral  particles  and  ice-borne  rock  fragments,  since 
this  deposit  occurs  generally  within  the  regions  affected  by  floating  ice. 

(d)  Radiolarian  Ooze. — This  deposit  is  distinguished  by  the  abundance 
of  the  skeletons  of  radiolaria,  and  is  found  typically  in  veiy  deep  water 
in  the  tropical  regions  of  the  Pacific  and  Indian  oceans.  It  is  otherwise 
similar  to  the  red  clay  next  to  be  described,  and  may  contain  a  few 
shells  of  pelagic  foraminifera  and  small  angular  volcanic  mineral 
particles,  fragments  of  pumice,  augite,  felspars,  hornblende,  magnetite, 
volcanic  glass  frequently  altered  into  palagonite,  as  well  as  manganese 
nodules,  sharks'  teeth,  and  ear-bones  of  cetaceans. 

(e)  Red  Cijiy. — This  deposit  is  the  most  characteristic,  and  probably 
the  most  widely  distributed,  of  all  deep-sea  deposits  over  the  ocean's 
floor,  covering  a  very  large  portion  of  the  deeper  part  of  the  P^ifio. 
The  name  is  sufficiently  expressive  of  the  nature  and  appearance  of  this 
type  of  deposit,  there  being  always  a  considerable  proportion  of  amorphous 
clayey  matter,  usually  of  a  reddish  colour,  passing  in  some  regions  into 
a  dark  chocolate  colour  from  the  abundance  of  small  grains  of  peroxide 
of  manganese.*  Usually  the  red  clay  contains  very  few,  if  any,  remains 
of  calcareous  organisms,  but  occasionally  there  may  be  an  appreciable 
admixture  of  the  shells  of  pelagic  and  bottom-living  foraminifera,  teeth 

*  Whenever  manganese  is  mentioned  in  these  notes,  the  peroxide  of  manganese  if 
meant. 
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and  otoliths  of  fishes,  fragments  of  eohinoderms,  molluscs,  ostraoodes, 
polyzoa,  etc.,  and  on  approaching  shallower  water  in  tropical  and 
temperate  regions,  the  shells  of  pelagic  foraminifera  become  more  and 
more  nnmeroas  until  the  red  clay  passes  into  globigerina  ooze.  The 
remains  of  siliceous  organisms  (radiolaria,  diatoms,  sponge  spicules, 
arenaceous  foraminifera)  may  generally  be  detected,  and  in  some  regions 
where  the  radiolarian  remains  become  abundant,  the  red  clay  passes 
gradually  into  radiolarian  ooze,  while  in  other  regions  towards  the  far 
north  and  far  south  the  diatom  remains  increase  in  number,  and  the 
red  clay  may  pass  insensibly  into  diatom  ooze.  Among  the  inorganic 
elements  met  with  in  red  clay,  the  most  constant  and  widely  distributed 
is  pumice,  which  occurs  in  larger  and  smaller  fragments  down  to  the 
most  minute  particles,  and  in  all  stages  of  disintegration  and  decomposi- 
tion ;  the  minerals  found  in  pumice,  like  sanadine,  plagioclase,  augite, 
hornblende,  magnetite,  etc.,  are  also  present,  along  with  basic  Yolcanic 
glasses  frequently  transformed  into  palagonite.  The  peroxides  of  iron 
and  manganese  are  universally  distributed  throughout  the  red  clays, 
sometimes  as  minute  grains  or  coatings,  sometimes  deposited  as  concre- 
tions around  organic  remains,  pumice  fragments  and  other  nuclei,  forming 
manganese  nodules  of  larger  or  smaller  size,  especially  whore  the  dSbris, 
ashes  and  lapilli,  of  basic  yolcanic  rocks  are  abundant!  and  have  under- 
gone decomposition.  These  manganese  nodules  vary  in  form  and  size 
in  different  localities  :  at  one  place  they  may  be  large,  subspherical  and 
smooth,  resembling  a  lot  of  potatoes;  at  another  place  smaller,  like 
marbles ;  at  another  place  large  and  spherical,  but  the  external  surfaces 
rough  to  the  touch  owing  to  the  numerous  mammillations ;  at  another 
place  flattened  with  one  side  rougher  than  the  other,  and  at  yet  another 
place  the  nodules  take  the  form  of  huge  slabs.  With  the  manganese 
nodules  are  usually  associated,  especially  in  deep  water  far  from  land, 
numerous  teeth  of  sharks  and  ear-bones  of  whales,  impregnated  and 
coated  more  or  less  thickly  by  the  peroxides  of  iron  and  manganese.  In 
the  red  clays,  also,  numerous  minute  magnetic  spherules,  some  with 
metallic  nuclei,  have  been  met  with,  and  have  also  been  extracted  from 
the  manganese  nodules  after  these  have  been  broken  up  in  a  mortar ; 
these  spherules  are  supposed  to  have  fallen  from  interstellular  space, 
and  are  hence  called  cosmic  spherules.  In  some  positions,  again,  there 
are  small  zeolitic  crystals  (phillipsite)  in  individuals,  twins,  stellate 
groups  and  spherulitio  aggregations,  which  are  supposed  to  be  secondary 
products,  formed  tii  ^'fu,  arising  from  the  decomposition  of  the  basic 
volcanic  particles  present  in  the  deposits. 

All  the  varieties  of  deep-sea  deposits  pass,  gradually,  the  one  into 
the  other,  there  being  no  sharp  line  of  demarcation  between  them. 
Very  frequently  it  is  difficult  to  say  whether  a  sample  should  be  called 
a  blue  mud,  a  globigerina  ooze,  or  a  red  clay,  although  typical 
samples  of  these  are  well  marked  and  distinct. 
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Having  thus  briefly  indicated  the  chief  charaoteristics  of  the  different 
types  of  deep-sea  deposits,  we  may,  in  a  few  words^  allude  to  their 
distribution  over  the  floor  of  the  Pacific  ocean,  as  laid  down  approxi- 
mately on  an  equal  surface-projection  hemisphere  in  accordance  with 
the  present  state  of  our  knowledge. 

The  Paci6c  ocean  is  usually  looked  upon  as  being  bounded  to  the 
south  by  the  parallel  of  40""  S.  lat. ;  the  great  circumpolar  Southern 
ocean  lies  between  the  parallels  of  40°  S.  and  the  Antarctic  circle,  the 
Antarctic  ocean  being  looked  upon  as  circumscribed  by  the  Antarctic 
circle.  In  the  first  instance,  we  will  take  the  Pacific  ocean  in  its 
limited  sense — that  is,  as  bounded  on  the  north  by  the  Aleutian  islands ; 
on  the  west  by  the  Kurile  islands,  Japan,  Formosa,  Philippines,  Qilolo, 
New  Guinea,  and  the  east  coast  of  Australia ;  on  the  east  by  the  coasts 
of  North  and  South  America;  and  on  the  south  by  the  parallel  of  40°  S. 
As  thus  defined,  the  area  is  estimated  at  about  38,000,000  square  geo- 
graphical miles,  and  of  this  area  we  estimate  that  the  red  clay  covers 
approximately  about  67  per  cent.,  the  globigerina  ooze  about  13  per 
cent.,  the  radiolarian  ooze  about  10  per  cent.,  the  terrigenous  deposits 
(excluding  coral  mud)  about  5  per  cent.,  the  diatom  ooze  about  2  per 
cent.,  the  coral  mud  about  2  per  cent.,  and  the  pteropod  ooze  about 

1  per  cent. 

The  area  of  the  Southern  ocean  lying  to  the  south  of  the  Pacific, 
from  the  longitude  of  Tasmania  on  the  west,  to  the  South  American  ooast 
and  the  meridian  of  70°  W.  on  the  east,  is  estimated  at  about  7,750,000 
square  geographical  miles;  of  this  area  we  estimate  that  the  globi- 
gerina ooze  covers  about  47  per  cent.,  the  diatom  ooze  about  24  per 
cent.,  the  red  clay  about  23  per  cent.,  and  the  terrigenous  deposits 
(blue  mud,  etc.)  6  per  cent. 

The  area  of  the  Antarctic  ocean  lying  to  the  south  of  the  Pacific  is 
estimated  at  about  1,300,000  square  geographical  miles,  and  this  area, 
as  far  as  our  knowledge  extends  at  the  present  time,  is  entirely  covered 
by  blue  mud. 

Taking  the  basin  of  the  Pacific  in  its  total  extent  (excluding,  of 
course,  the  partially  enclosed  seas  fringing  its  northern  and  western 
margin) — that  is,  from  the  Aleutian  islands  on  the  north  to  the  Antarctic 
continent  on  the  south,  the  area  is  estimated  at  about  47,000,000  square 
geographical  miles;  of  this  area  we  estimate  that  about  58  per  cent,  is 
covered  by  red  clay,  about  18  per  cent,  by  globigerina  ooze,  about  8  per 
cent,  by  radiolarian  ooze,  about  8  per  cent,  by  terrigenous  deposits 
(excluding  the  coral   mud),  about  5  per  cent,  by  diatom  ooze,  about 

2  per  cent,  by  coral  mud,  and  about  1  per  cent,  by  pteropod  ooze. 

We  may  now  indicate  the  distribution  of  the  various  types  of 
deep-sea  deposits  over  the  basin  of  the  Pacific,  treating  them  in  the 
order  of  their  importance. 

(a)  Krd  Clay. — This  deposit  attains  its  most  typical  development 
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ia  the  deep-water  regions  of  the  Pacific,  coveriDg  more  than  one-half 
of  the  total  area.  It  was  from  the  central  regions  of  the  Pacific  that 
the  Challenger  brought  up  the  largest  hauls  of  manganese  nodules, 
associated  with  many  sharks'  teeth  and  ear-bones  of  whales.  In  the 
Northern  Pacific  it  stretches  from  off  the  coast  of  North  America  to  off 
the  coasts  of  Japan  and  the  Philippines,  extending  to  the  north  of 
lat  50^  N.  Separated  from  this  area  by  radiolarian  ooze  and  globi- 
gerina  ooze  is  an  area  in  the  South  Pacific  which  stretches  across  from 
the  South  American  coast  to  the  great  volcanic  rift  lying  to  the  east  of 
the  Samoan,  Friendly,  and  Kermadec  groups,  in  which  depths  exceed- 
ing 5000  fathoms  have  been  obtained,  extending  to  the  south  of 
lat.  50°  S.  Since  the  radiolarian  ooze  is  merely  a  variety  of  red  clay, 
it  may  be  said  that  red  clay  (using  the  term  to  include  radiolarian 
ooze)  stretches  in  the  Pacific  from  north  to  south  through  over  100°  of 
latitude.  An  isolated  area  lies  between  the  Fijis,  Kermadecs,  Norfolk 
island,  and  New  Caledonia.  Another  isolated  area  lies  off  the  east 
coast  of  Australia,  and  another  in  the  deep  water  to  the  west  of  the 
New  Hebrides,  extending  into  the  Coral  sea. 

(h)  Globigerina  Ooze. — Next  in  importance  to  the  red  clay  is  the 
globigerina  ooze,  which  covers  an  extensive  area  stretching  from  the 
Coral  sea  and  the  sea  surrounding  the  Fijis  southwards  to  New  Zealand, 
passing  to  the  west  and  south  of  New  Zealand  uninterruptedly  across 
the  Southern  ocean  towards  the  coast  of  South  America.  There  is  an 
extensive  area  in  the  equatorial  regions  of  the  Central  Pacific,  sur- 
rounding Palmyra  and  Fanning  islands,  extending  from  long.  135°  to 
1G7°  W.  Globigerina  ooze  occurs  also  around  all  the  groups  of  coral 
and  volcanic  islands,  and  on  the  summits  or  flanks  of  submarine 
elevations  where  the  bottom  rises  from  very  deep  water  to  depths  less 
than  2000  fathoms. 

(c)  Badiolabian  Ooze. — This  type  of  deposit  is  now  known  to  cover 
an  extensive  area  of  the  floor  of  the  Pacific.  It  has  been  traced  from 
the  Gulf  of  Panama  and  the  coasts  of  Central  America,  between  the 
latitudes  of  5°  S.  and  15°  N.,  extending  through  more  than  80°  of  longi- 
tude, as  far  as  long.  165°  W.  Another  extensive  area  occurs  around 
the  Phoenix  and  Union  groups  of  islands,  stretching  from  lat.  13°  S.  to 
8°  N.,  and  from  long.  162°  W.  to  178°  E.  A  smaller  area  occurs  a  little 
farther  east,  approximately  between  lat.  3°  and  8°  S.,  and  long.  152° 
and  155°  W.  Another  area  occurs  farther  north,  approximately  in 
lat.  36°  to  39°  N.,  and  long.  163°  to  178°  W.  Eadiolarian  ooze  also 
occurs  between  the  Caroline  and  Lad  rone  groups  of  islands,  in  the 
region  of  the  deepest  water  known  on  the  face  of  the  globe.  Here  the 
Challenger's  deepest  sounding  in  4475  fathoms  brought  up  a  good 
sample  of  radiolarian  ooze;  here  Dr.  Alexander  Agassiz  sounded  in 
4813  fathoms,  not  far  from  Guam  island,  and  the  material  brought 
home  indicates  the  presence  of  many  siliceous  organisms  (diatoms  and 
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radiolaria)  in  the  deposit;  here  the  U.S.  steamer  Nero  sounded  in  5150 
and  5269  fathoms  (this  last  being  the  deepest  sounding  hitherto  reoorded 
in  the  ooean),  and  when  the  material  comes  to  be  examined  it  will 
probably  prove  that  the  deposit  is  radiolarian  ooze. 

(d)  Terrioenous  Deposits  (excluding  Gobal  Mud). — ^No  attempt  has 
been  made  to  estimate  the  area  of  the  floor  of  the  Padfic  covered  by 
volcanic  mud  and  green  mud,  as  distinguished  from  blue  mud,  though 
we  have  estimated  approximately  the  area  occupied  by  coral  mud. 
Around  the  margins  of  the  continents  of  North  and  South  America, 
Asia,  Australia  (except  in  the  neighbourhood  of  the  Ghreat  Barrier  reef), 
and  the  Antarctic  continent,  the  prevailing  deposit  is  blue  mud.  At 
certain  points  glauoonite  occurs  in  the  deposits  to  such  an  extent  that 
they  are  called  green  muds,  as  off  the  east  coast  of  Australia,  near 
Sydney,  off  Japan,  and  several  places  along  the  coast  of  North  America. 
Around  all  the  oceanic  islands  of  volcanic  origin,  like  the  Sandwich 
islands.  New  Hebrides,  etc.,  volcanic  muds  occur.  They  are  also  met 
with  in  the  vicinity  of  submarine  elevations,  which  are  the  result  of 
recent  volcanic  activity;  several  such  elevations  are  now  known  in 
the  seas  around  the  Fijis  and  along  the  ridge  extending  northwards 
from  New  Zealand  by  the  Eermadecs  and  Friendly  islands  to  the 
Samoan  group.  In  this  region  a  volcanic  island,  to  which  the  name 
of  Falcon  island  was  givcD,  was  thrown  up  near  the  Friendly  islands 
a  few  years  ago,  but  the  loose  volcanic  scorise  of  which  it  was  composed 
were  gradually  spread  out  by  the  action  of  the  waves  until  the  island 
became  a  shoal.  In  this  region  also  Mr.  Peake  collected  a  sample  of 
loose  volcanic  material,  different  from  anything  hitherto  kno¥m  from 
such  a  depth  (see  description  of  Sounding  420,  p.  709). 

(e)  Diatom  Ooze. — This  deposit  occurs  typically  in  the  Great  Southern 
ooean  surrounding  the  belt  of  blue  mud  bordering  the  Antarctic 
continent,  and  it  has  also  been  traced  in  a  continuous  band  bordering 
the  northern  margin  of  the  Pacific  from  off  the  coast  of  Yezo  in  Japan, 
by  way  of  the  Kurile  islands,  Kamtsohatkan  peninsula,  Aleutian 
islands,  and  Alaskan  peninsula,  till  it  approaches  the  coast  of  Vancouver 
island. 

(J)  Coral  Mud. — This  deposit,  as  its  name  indicates,  is  associated 
with  the  coral  reef  region  of  the  Pacific;  it  occurs  along  the  Great 
Barrier  reef  of  Australia,  and  off  all  the  coral  islands  and  coral  reefis, 
but  it  is  comparatively  limited  in  its  distribution,  rapidly  giving  place 
on  receding  from  the  reef  to  volcanic  mud  if  in  the  vicinity  of  a 
volcanic  island,  or  to  pteropod  ooze  or  globigerina  ooze  in  the  case 
of  atolls. 

{g)  Ptsropod  Ooze. — This  type  of  deposit  is  limited  in  its  distribution 
to  the  shallower  regions  of  the  deep  sea  far  from  continental  land,  and 
is  found  characteristically  on  the  summits  of  submarine  elevations 
which  rise  into  depths  less  than  1000  &thoms  in  the  tropical  parts  of 
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the  great  ooean  bttniiB,  and  in  the  yioinity  of  oond  atolls  outside  the 
zone  of  oonJ  mud.  In  the  Pacific  there  is  a  considerable  area  in  the 
coral  reef  region  of  the  Ooral  sea  bordering  the  Great  Barrier  reef  of 
Australia  and  on  the  sommits  of  the  "  Britannia  hills,"  Balfonr  shoal,* 
and  other  elevations  in  the  seas  between  Australis,  New  Zealand,  and 
the  Union  and  Ellice  groups,  and  aronnd  some  of  the  coral  islands 
of  the  Paomota  and  Marquesas  groups.  It  will  be  observed  that 
the  localities  mentioned  are  all  south  of  the  equator,  and  it  is 
rather  curious  that  we  have  not  hitherto  recognized  pteropod  ooze 
among  the  collections  examined  hj  us  from  the  North  Pacific,  which 
is  doubtless  due  to  the  £M}t  that  very  little  material  is  available  from 
the  moderate  depths  of  this  region. 

In  the  preceding  paragraphs  we  have  indicated  the  general  characters 
of  the  different  types  of  deep-sea  deposits,  and  their  distribution 
throughout  the  basin  of  the  Pacific  ocean,  and  we  may  now  proceed 
to  deal  with  the  samples  collected  by  8.S.  Britannia  in  1901,  which  have 
been  submitted  to  us  by  Mr.  Peake  for  examination. 

The  total  number  of  samples  received  is  597.  The  great  majority 
of  them  are  amply  sufficient  for  a  complete  examination,  but  in  some 
instances  the  amount  of  material  obtained  does  not  suffice  to  indicate 
with  precision  the  nature  of  the  deposit  at  the  bottom ;  in  other  cases 
the  material  is  incoherent,  and  appears  to  us  to  have  been  submitted  to 
a  certain  amount  of  washing  while  being  brought  up  to  the  surface. 

The  following  table  shows  the  distribution  in  depth  of  the  597 
samples  : — 

90  samples  come  from  depths  less  than  100  fathoms. 
114  „  „  between    100  and  1000  fathoms. 

206  „  „  „        1000   „     2000 

180  „  „  „        2000   „    3000        „ 

7  „  „  over  3000  fathoms. 

597 

The  deepest  sample  comes  from  3150  fathoms. 

Of  the  597  samples,  76  were  insufficient  to  enable  us  to  determine 
the  type  of  deposit,  and  in  24  cases  the  samples  were  obtained  on  the 
border  lines  between  two  or  three  different  types  of  deposit  For 
instance,  six  of  the  samples  might  equally  well  have  been  called  red 
clay  or  radiolarian  ooze,  other  four  either  red  clay  or  globigerina  ooze, 
other  six  either  globigerina  ooze  or  volcanic  mud,  and  so  on.  Making 
allowance  for  these  doubtful  and  insufficient  samples,  there  remain 
497  samples  which  we  have  been  able  to  assign  to  distinct  types  of 
deposits ;  of  these,  by  far  the  great  majority  are  globigerina  oozes,  since 


*  See  Murray,  ScatL  Geo,  Mag.,  vol.  xui.  p.  120, 1897. 
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the  course  followed  by  the  Britannia  lay  prinoipally  through  regions  of 
moderate  depth,  as  will  be  seen  from  the  following  table : — 

294  i-amples  are  referred  to  globigerina  o(  ze. 

65  „  „  red  clay. 

43  „  „  radiolarian  ooze. 

45  ,y  „  coral  mud  or  sand. 

27  „  „  pteropod  ooze. 

12  „  „  blue  and  green  muds. 

11  „  y,  Yoloanic  mud  or  sand. 

497 

Before  givir  g  descriptioDS  of  a  few  of  the  Britannia  soundings  we 
may  briefly  refer  to  the  deposits  met  with  along  the  route  followed  by 
the  S.S.  Britannia  during  this  cruise.  Starting  from  Southport,  New 
South  Wales,  the  matenal  brought  up  within  the  100  fathoms  line  was 
mostly  made  up  of  fragments  of  mollusc  shells,  polyzoa,  and  other 
bottom-living  organisms,  with  grains  of  quartz,  mica,  etc.,  but  after 
crossing  the  100  fathoms  line,  two  samples  of  pteropod  ooze  were  obtained 
from  385  and  530  fathoms,  passing  at  860  fathoms  into  globigerina  ooze, 
which  continued  until  the  depth  increased  to  over  2000  fathoms,  where 
the  deposit  was  red  clay. 

On  approaching  the  "  Britannia  hills,"  the  deposit  was  again  globigerina 
ooze  in  depths  less  than  2000  fathoms,  while  pteropod  ooze  apparently 
covered  the  summits  and  upper  portions  of  these  elevations,  the  disoovery 
of  which  forUiS  one  of  the  most  important  results  of  this  expedition. 
It  would  have  been  exlreu.ely  interesting  to  have  had  a  good  supply  of 
the  material  covering  the  '*  Britannia  hills"  at  various  depths  from  the 
summits  out  into  the  deep  sea,  but  unfortunately  the  shallower  oaets 
produced  very  little  material,  the  snapper  being  frequently  dented  and 
empty.     The  material  that  did  reach  our  hands  consisted  ( f — 

(a)  From  249  fathoms,  a  fragment  of  the  arm  of  an  ophiurid ; 

(h)  From  450  fathoms,  a  few  small  fragments  of  corals  and  pteropods ; 

(c)  From  478  fathoms,  a  good  sample  of  pteropod  ooze,  which  we 

have  described ; 

(d)  From  527  fathoms,  a  piece  of  volcanic  lock  coated  with  the 

ptroxide  of  manganese ; 

(e)  From  6 GO  fathoms,  a  good  sample  of  the  deposit  which  might  be 

called  cither  globigerina  or  pteropod  ooze,  the  pteropods  and 
fragments  being  much  less  numerous  than  in  478  fathoms. 
In  greater  depths  the  pteropod  ooze  passes  into  globigerina  ooze,  just  as 
has  been  obbeived  in  the  case  of  the  '*  Balfour  shoal "  (already  mentioned) 
lying  further  to  the  north.  These  observations  indicate  that  the  sub- 
marine elevations,  which  Mr.  Feake  has  called  the  '*  Britannia  hills,'* 
are  fundamentally  composed  of  volcanic  r  c!cs,  which  are  now  covered 
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nmerons  benthonic  animals,  whoEe  remainB  are  mixed  up  with  a 
orable  covering  of  deposits  chiefly  composed  of  the  remains  of 

gic  or  planktonic  animals. 

Proceeding  eastwards  from  the  '*  Britannia  hills  "  the  deposit  is  almost 
uninterruptedly  globigerina  ooze,  though  two  samples  from  2680  and 
2603  fathoms  approach  closely  in  character  to  red  clays.  On  approaching 
Norfolk  island  the  globigerina  ooze  passes  into  pteropod  ooze  in  depths 
of  300  to  700  fathoms,  with  coral  sand  in  the  lesser  depths,  the  material 
from  depths  less  than  100  fathoms  being  made  up  of  fragments  of  corals 
and  calcareous  algss,  and  mollusc  shells.  Proceeding  towards  New  2^a- 
land  from  Norfolk  island,  pteropod  ooze  is  again  found  in  depths  under 
900  fathoms,  with  globigerina  ooze  continuing  all  the  way  till  the 
shallow  waters  surronnding  New  Zealand  are  reached.  There  the 
deposits  are  blue  muds,  while  we  have  called  two  of  the  samples  from 
168  and  180  fathoms  green  muds,  one  of  which  will  be  found  described  in 
the  sequel.  In  the  shallow  waters  of  Doubtless  bay  and  Whangaroa 
bay  the  material  is  chiefly  made  up  of  broken  mollusc  shells  with 
rounded  pebbles. 

Proceeding  back  to  Norfolk  island  from  New  Zealand,  a  few  sound- 
ings were  taken,  and  then  the  cruise  wets  continued  from  Norfolk 
island  in  a  north-easterly  direction  towards  Fiji.  After  crossing 
the  zone  of  pteropod  ooze,  globigerina  ooze  was  again  encountered  in 
depths  exceeding  1000  fathoms  until  approaching  latitude  26°  S.,  where 
the  globigerina  ooze  gradually  gave  place  to  red  clay  in  depths  over 
2000  fathoms.  On  passing  to  the  east  of  Conway  reef,  globigerina  ooze 
was  again  met  with  in  depths  less  than  2000  fathoms,  the  soundings 
over  2000  fathoms  being  always  red  clay.  The  depth  of  the  boundary 
line  between  the  globigerina  ooze  and  the  red  clay  thus  varies  greatly  in 
different  regions,  being  principally  determined  by  the  conditions  at 
the  surface.  Between  Conway  reef  and  Eandavu  the  bottom  is 
apparently  rather  irregular,  the  Briiannia  taking  soundings  in  948,  840, 
and  836  fathoms,  separated  from  each  other  by  deeper  water;  the 
deposit  at  the  two  first  mentioned  was  globigerina  ooze,  while  no 
deposit  was  obtained  at  the  last  mentioned,  where  the  shot  on  the 
sounding-tube  became  jammed.  There  seemed  to  be  indications  of 
volcanic  activity  in  this  locality,  for  the  samples  from  1369  and 
1388  fathoms  contained  volcanic  rock  fragments  and  minerals  in  some 
abundance,  while  the  sample  from  1491  fathoms  is  one  of  the  most 
peculiar  from  so  great  a  depth  which  has  ever  passed  through  our  hands, 
consisting  almost  entirely  of  volcanic  lapilli  (see  description,  p.  709). 
Close  to  the  Fijis  the  globigerina  ooze  passes  in  some  places  into  ptero- 
pod ooze,  in  others,  as  on  approaching  Suva,  into  volcanic  mud,  with 
coral  muds  close  to  the  reefs. 

On  leaving  the  Fijis  by  the  Nanuku  passage,  the  material  obtained 
showed  the  presence  of  a  good  deal  of  manganese  associated   with 

No.  VI.— Junk,  1902.]  3  a 
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voloasio  dSbris,  The  shells  in  the  pteropod  oozes  from  518  and  641 
fathoms  were  blackened  by  manganese ;  a  fragment  of  a  manganese 
nodule  was  obtained  from  455  fathoms ;  a  fragment  of  white  calcareous 
tufa  coated  with  manganese  was  brought  up  from  425  fathoms ;  frag- 
ments of  pumice  coated  with  manganese  were  obtained  from  1391, 1448, 
1390,  1025,  830,  and  1375  fathoms. 

Proceeding  in  a  north-easterly  direction  towards  the  Samoan  islands, 
the  bottom  showed  some  irregularities,  and  the  soundings  contained  a 
considerable  quantity  of  volcanic  material  associated  with  manganese ; 
at  1390  and  1350  fathoms  the  deposit  was  globigerina  ooze,  containing 
many  manganese  grains;  at  1269, 1190,  and  1133  fathoms  it  was  difficult 
to  say  whether  the  deposit  should  be  called  globigerina  ooze  or  volcanic 
mud.  At  900,  1150,  1126,  and  1166  fathoms  the  deposit  was  volcanic 
mud  (see  description  of  sounding  487,  p.  709).  These  were  obtained  in  the 
vicinity  of  a  submarine  elevation  covered  by  400  fathoms  of  water,  from 
the  summit  of  which  we  received  no  material,  but  Mr.  Peake  says  the 
sounding-tubes  came  up  dented  and  showing  a  trace  of  manganese. 
Two  casts  of  825  and  1135  fathoms  on  the  northern  slope  of  this  eleva- 
tion procured  no  sample  of  the  bottom,  and  the  tubes  came  up  dented,  as 
was  also  the  case  in  1410  fathoms,  a  little  further  to  the  north-east. 

Proceeding  north-eastwards,  the  bottom  again  shoaled  to  480  fathoms, 
the  material  from  this  cast  being  decomposed  pumice,  which  had  appa- 
rently formed  the  nucleus  of  a  manganese  nodule,  and  from  1510 
fathoms  on  the  eastern  slope  a  fragment  of  volcanic  rock  coated  with 
manganese  came  up  jammed  between  the  tubes,  with  a  trace  of  volcanic 
material  within  the  tubes.  From  this  elevation  the  bottom  slopes  down 
rapidly  to  the  north-east,  being  covered  by  red  clay  in  depths  of  2145, 
2565,  2553,  and  2224  fathoms.  Crossing  the  parallel  of  14"^  south, 
another  elevation  was  met  with  at  1490  fathoms,  the  sounding-tube 
bringing  up  a  fragment  of  a  manganese  nodule  with  nucleus  of  decom- 
posed volcanic  rock.  The  deposit  at  the  neighbouring  deep  soundings 
was  red  day,  containing  a  good  many  radiolaria,  which  organisms  in- 
creased in  abundance  as  the  passage  between  Savaii  and  the  Pasco  Bank 
was  approached,  and  the  red  clay  passed  insensibly  into  radiolarian  ooze. 
About  halfway  between  Savaii  and  Pasco  Bank  another  submariDe 
elevation,  with  1000  fathoms  over  it,  was  revealed,  fragments  of  a  pure 
black  manganese  nodule  being  brought  up.  In  the  deep  water  to  the 
north-west  the  deposit  was  red  clay  or  radiolarian  ooze,  containing 
many  splinters  of  recent  volcanic  glass,  while  to  the  north  the  deposit 
was  red  clay  or  globigerina  ooze,  containing  fragments  of  pumice  im- 
pregnated with  manganese.  Two  soundings  taken  to  the  south-east 
show  that  the  slope  in  this  direction  is  more  gentle ;  we  received  no 
material  from  these  two  soundings,  but  Mr.  Peake  says  that  at  1433 
fathoms  the  washer  was  covered  by  globigerina  shells,  and  at  1590 
fathoms  the  tubes  were  smeared  with  manganese.    To  the  sonth-west, 
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at  2009  fathoms  the  tubes  came  up  empty  and  dented,  and  at  2580 
fathoms  the  tubes  were  empty,  with  a  trace  of  manganese  on  them, 
while  at  2553,  2568  and  2575  fathoms  the  deposit  was  radiolarian  ooze. 
Proceeding  to  the  north-east  from  this  elevation,  the  water  was  found  to 
be  very  deep,  and  the  deposit  at  2560  and  2549  fathoms  was  red  clay, 
passing  gradually  at  2540  and  2528  fathoms  into  radiolarian  ooze,  which 
continued  until,  on  approaching  the  Union  group  of  islands,  globigerina 
ooze  was  met  with  at  depths  of  2269  to  2648  fathoms.  One  of  the 
samples  from  the  border-line  between  these  two  deposits  was  interest- 
ing, because  it  showed  the  one  type  overlain  by  the  other,  the  lower 
portion  being  a  dark  chocolate-coloured  radiolarian  ooze,  covered  by  a 
cream-coloured  globigerina  ooze.  In  this  neighbourhood  manganese 
was  met  with  in  several  of  the  soundings ;  at  2626  fathoms,  Mr.  Feake 
says,  a  large  manganese  nodule  was  jammed  between  the  tubes ;  at  2428 
fathoms  the  tubes  were  smeared  with  manganese,  and  one  of  them  bent ; 
at  2331  fathoms  the  tubes  were  smeared  with  manganese,  and  one  of  them 
bent ;  at  2548  fathoms  some  manganese  wets  on  the  bottom  of  the  tubes, 
and  two  of  them  were  dented ;  at  2178  fathoms  the  sounding-tubes  came 
up  slightly  dented,  with  trace  of  manganese  on  them,  and  the  sound- 
ing was  repeated  in  2220  fathoms  with  snapper,  which  came  up  dented 
and  smeared  with  manganese ;  at  2295  fathoms  an  elongated  manganese 
nodule  (or  rather  two  nodules  cemented  together)  was  brought  up  ;  at 
2465  fathoms  the  tube  was  kept  open  by  a  large  manganese  nodule ;  at 
2808  fathoms  there  was  a  trace  of  manganese  on  the  tubes ;  at  2875 
and  2830  fathoms  the  tubes  were  smeared  with  manganese;  at  2963 
fathojns  a  flattish  manganese  nodule  4  cm.  in  diameter  was  obtained ; 
at  2912  fathoms  a  small  round  nodule  2  cm.  in  diameter  was  brought 
up ;  at  2081  and  2290  fathoms  the  tubes  were  smeared  with 
manganese. 

On  proceeding  north-east  from  the  Union  group  of  islands  the  water 
deepened  and  the  globigerina  ooze  passed  again  into  radiolarian  ooze, 
which  occupied  the  sea-floor  in  depths  of  2800  to  3150  fathoms  between 
the  equator  and  latitude  7"^  S.  In  the  neighbourhood  of  the  equator, 
although  the  water  was  still  very  deep,  the  remains  of  pelagic  calcareous 
organismsbeoame  very  abundant,  and  the  deposit  again  changed  gradually 
into  globigerina  ooze.  The  deposits  collected,  both  by  the  Challenger 
and  the  Penguin^  had  already  shown  the  presence  of  globigerina  ooze 
at  much  greater  depths  under  the  waters  of  the  counter  equatorial 
current  in  the  Pacific  than  in  other  regions  of  the  ocean,  and  this  is 
evidently  due  to  the  relatively  much  greater  abundance  of  pelagic 
calcareous  organisms  in  the  waters  of  this  current.  The  globigerina 
ooze  continued  until  the  zone  of  coral  mud  surrounding  Fanning  island 
was  met  with,  and  in  like  manner,  in  proceeding  north-eastwards  from 
Fanning  island,  globigerina  ooze  again  covered  the  sea-floor  until,  on 
approaching  the  parallel  of  S°  N.,  the  water  deepened  and  the  globigerina 

3  A  2 
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ooze  gave  place  to  radiolarian  ooze,  fragments  of  maaganese  nodnles 
beisg  brought  up  from  depths  of  2425  and  2708  fathoms. 

This  cruise  of  the  Britannia  has  added  considerably  to  our  knowledge 
regarding  the  depths  and  the  distribution  of  the  deposits  in  that  portion 
of  the  Pacific  ocean  traversed  by  the  expedition.  In  the  first  place, 
the  discovery  of  the  *'  Britannia  hills,"  rising  to  within  less  than  300 
fathoms  beneath  the  surface,  in  a  region  where  previously  depths  of 
2500  fathoms  had  been  observed,  is  a  most  important  result.  Several 
other  submarine  elevations  were  also  revealed  by  the  Britannia* s  sound- 
ings, especially  in  the  seas  around  the  Fijis,  some  of  which  have  been 
referred  to  in  the  preceding  remarks.  The  line  of  soundings  ran  between 
Norfolk  island  and  New  Zealand  was  extremely  useful  in  defining  more 
accurately  some  of  the  deeper  contour  lines  of  depth,  especially  the  2000 
fathoms  line.  The  line  of  soundings  between  the  Union  group  and 
Fanning  island  was  also  extremely  useful  in  defining  the  3000  fathoms 
line,  which  had  been  previously  laid  down  in  this  region  much  farther 
to  the  east. 

As  regards  the  additions  to  our  knowledge  of  the  deposits,  pteropod 
ooze  must  now  be  introduced  on  the  summits  of  the  *'  Britannia  hills," 
and  on  the  borders  of  the  blue  mud  area  o£f  the  Australian  coast  The 
Britannia  samples  also  show  that  a  zone  of  pteropod  ooze  surrounds  the 
coral  mud  area  around  Norfolk  island.  The  two  samples  of  green  mud 
from  off  the  north-east  coast  of  New  Zealand  are  also  interesting,  as 
glauconite  had  not  previously  been  observed  in  any  abundance  in  this 
locality.  In  the  passage  between  Pasco  bank  and  Savaii,  radiolarian 
ooze  was  met  with  farther  south  than  had  been  previously  recorded. 

Appended  are  detailed  descriptions  of  a  few  of  the  more  typical  and 
interesting  samples,  according  to  the  plan  adopted  in  the  '  Challenger 
Eeport  on  Deep-Sea  Deposits.'  In  the  examination  of  these  deposits, 
and  in  the  preparation  of  these  notes  for  publication,  I  have  to  acknow- 
ledge the  continuous  assistance  of  Mr.  James  Chumley  and  Mr.  Bobert 
Dykes. 

SouKDiNG  11.— May  18, 1901,  lat.  28*»  3'  2"  S.,  long.  154^  1'  69"  E.,  385  fathom«. 
Pteropod  Oose,  brownish  grey,  coherent,  plastic,  granular ;  containing — 
(a)  CAiiOiUM  Gabbonate  (64*06  per  cent.),  made  up  of  pteropoda  and  hetero- 
pods  and  fragments,  pelagic  foraminifera  (including  Olohigerina  hulloideM, 
O,  saccuU/era,   O,  conghhata,   O.  duhia,    G,  rubra,    O,  CBquUaterdlu^ 
Sphatroidina    dehiscens,    Orhulina    universa,    Pullenia  obliquiloculaia, 
PulvinuUna    menardii,  F,  tumida,  F,  canariensis,  P.   miiheliniana), 
bottom-living      foraminifera      (including      Biloculina,     SpiroJoculina, 
Nodosaria,    Uvigerina,    Cassidulina,   Anomalina,   Cristellaria),    echini 
spines,  ostracodes,  otoliths  of  fishes,  tunicate  spicules,  coccoliths,  rhab- 
dolitbs ; 
(h)  XIesidue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(85'94  per  cent.),  grey -brown,  consisting  of — 
(1)  Minerals  (15  per  cent.),  mean  diameter  0-15  mm.,  angular,  including 
quartz,  mica  (mnscovite),  felspar,  hornblende,  volcanic  glass,  magnetite ; 
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(2)  Siliceous  organisms  (7  per  cent.),  including  sponge  spicules,  arenaceous 

foraminifera,  clayey  casts  of  calcareous  organisms ; 

(3)  Fine  washings  (13*94  per  cent.),  made  up  of  amorphous  clayey  matter, 

together  with  minute  particles  of  minerals  and  siliceous  organisms. 

Sounding  32.— May  28, 1901,  lat.  28°  12'  39"  S.,  long.  155°  35'  29"  E.,  478  fathoms. 
Fteropod  Ooze,  creamy  white,  plastic,  coherent ;  containing — 

(a)  Galciuh  Cabbonate  (88*76  per  cent.),  made  up  of  pteropods  (including 
Clio  stihula,  C,  ausiralis,  Cavolinia),  heteropods  {Atlanta)^  pelagic  fora- 
minifera (including  Globigerina  btUloides,  G.  conglobata^  G.  oequilateralis, 
G,  rubra^  G.  dubia^  G,  sacciUi/era,  Candeina  nitida,  Fullenia  obliquilo- 
culata,  Pulvinxdina  menardii^  F,  tumida,  P,  micheliniana,  P.  canariensiSf 
OrbuUna  universa,  Sjphceroidina  dehiscens),  hottom-living  foraminifera 
(including  BiloctUina,  Uvigerina,  Nodosaria,  Amphistegina),  ostracodes, 
otoliths,  echini  spines,  larval  lamellibranchs  and  gastropods  {Pleuro' 
toma),  coccoliths,  rhabdoliths ; 
(/')  Residue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(11*24:  per  cent),  brown,  consisting  of — 

(1)  Minerals  (3  per  cent.),  mean  diameter  0*1   mm.,  angular,  including 

felspar,  volcanic  glass,  magnetite ; 

(2)  Siliceous  organisms  (1  per  cent.),  only  sponge  spicules  observed ; 

(3)  Fine  washings  (7*24  per  cent.),  made  up  of  amorphous  clayey  matter, 
with  minute  mineral  particles  and  fragments  of  sponge  spicules. 

Sounding  43.— May  31, 1901,  lat.  27°  61'  S.,  long.  155°  54'  30"  E.,  2676  fathoms. 
Bed  Glay,  mottled  white  and  grey,  plastic,  coherent ;  containing — 
(a)  Calcium  Cabbonate  (21*13  per  cent.),  made  up  of  broken  pelagic  fora- 
minifeia  (including  Globigerina  ccquilateralis,  G,  conglobaia,  Sphasroidina 
dehiscens),  coccoliths  and  rhabdoliths ; 
(6)  Residue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(78*87  per  cent.),  grey  brown,  consisting  of — 

(1)  Minerals  (3  per  cent.),  mean  diameter  0*07  mm.,  angular,  including 

felspar,  augite,  hornblende,  volcanic  glass ; 

(2)  Siliceous  organisms  (2    per  cent.),  including  radiolaria  and    sponge 

spicules ; 

(3)  Fine  toashings  (73*87  per  cent.),  amorphous  clayey  matter,  with  a  few 
minute  mineral  particles  and  fragments  of  siliceous  organisms. 

Sounding  61.— June  2, 1901,  lat.  28°  29'  4"  S.,  long.  155^  1'  24"  B.,  2488  fathoms. 
Bed  Glay,  dark  grey,  unctuous ;  containing — 

(a)  Calcium  Cabbonate  (17*57  per  cent.),  made  up  of  fragments  of  pelagic 
and  bottom  foraminifera,  echini  spines,  coccoliths  (some  very  large) ; 

(b)  Residue,  after  removal  of  calcium  carbonate  by  diluto  hydrochloric  acid 

(82*43  per  cent.),  dirty  grey,  consisting  of — 

(1)  Minerals  (5  per  cent.),  mean  dkmeter  0*07  mm.,  angular,  including 
augite,  mica,  felspar,  hornblende,  magnetite,  and  volcanic  glass.  Many 
small  black  spherules  unaffected  by  hydrochloric  acid  and  non-magnetic 
were  observed,  the  nature  of  which  is  uncertain. 

(2)  Siliceous  organisms  (3  per  cent.),  including  sponge  spicules,  radiolaria, 

diatoms,  fragments  of  arenaceous  foraminifera. 

(3)  Fine  washings  (74*43  per  cent.),  made  up  of  amorphous  clayey  matter, 
together  with  minute  mineral  particles  and  fragments  of  siliceous 
organism?. 
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Sounding  102.— June  7,  1901,  lat.  28°  53'  S.,  long.  160°  14'  E.,  1290  fathoms. 
Olobigerina  Ooze,  rose  or  cream  colour,  granular ;  containing — 

(a)  Calcium  Cabbonate  (82*57  per  cent.),  made  up  of  pelagic  foraminifera 
(including  Orhulina  universa,  Olobigerina  conglohata,  O,  hulJoides^ 
G,  duhia,  G,  saccniifora,  G.  rubra,  G.  (equilateraliSy  0,  inflata,  Pulvinulina 
micheJiniana,  P,  canariensis,  P,  crassa,  Pullenia  obliquiloctdata, 
Sphoiroidina  dehiscens),  bottom-living  foraminifera,  fish  teeth,  coccoUths, 
rhabdoliths ; 

(6)  Residue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(17*43  per  cent.),  brown,  consisting  of — 

(1)  Minerals  (1  per  cent.),  mean  diameter  0*06  mm.,  ronnded,  including 

augitc,  felspar,  &c. ; 

(2)  Siliceotis  organisms  (2  per  cent.),  including  sponge  spicules,  arenaceous 

foraminifera,  radiolaria. 

(3)  Fine  loashings  (14'73  per  cent.),  made  up  of  amorphoas  clayey  matter, 
together  with  minute  particles  of  minerals  and  siliceous  organisms. 

Sounding  114.— June  8, 1901,  lat.  28°  49'  15"  S.,  long.  162°  17'  30"  E.,  748  fathoms. 
Olobigerina  Ooze,  cream  colour,  soft  and  plastic,  coherent ;  containing — 
(a)  Calcium  Cabbonate  (82*65  per  cent.),  made  up  of  pelagic  foraminifera 
(including  Olobigerina  buUoideSf  G,  conglobata,  G.  cequilateralis,  O,  rubnif 
G,  dvhia,    (7.  saeculi/era,   Orbulina   universa,   Sphcsroidina  dehiacens^ 
Pullenia  obliquiloctdata,  PtUvinulina  menardii^  P.  tumida^  P,  canariensU, 
P.  michelinianaf  Hastigerina),  bottom -living    foraminifera    (including 
Pullenia  sphceroideSy  P.  quinqueloba,  Nodosaria,  Uvigerina,  BUoculina^ 
Amphistegina)t  ostracodes,  otjliths  of   fish,  echini    spines,  coccoUths, 
rhabdoliths,  and  coccospheres ; 
(6)  Residue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(17*35  per  cent.),  brown  in  colour,  consisting  of — 

(1)  Minerals  (2  per  cent.),  mean  diameter  0*07  mm.,  angular,  including 
felspar,  hornblende,  volcanic  glass,  magnetite ; 

(2)  Siliceous  organisms  (3    per    cent.),   including    radiolaria,  arenaceous 
foraminifera,  small  sponge  and  sponge  spicules,  diatoms ; 

(3)  Fine  washings  (12*35  per  cent),  made  up  of  amorphous  clayey  matter, 
with  minute  mineial  particles  and  fragments  of  siliceous  organisms. 

Sounding  156.— June  14,  1901,  lat.  28°  58'  52"  S.,  long.  167°  40'  E.,  600  fathoms, 
Fteropod  Ooze,  greyish  brown,  coherent ;  containing — 

(a)  Calcium  Carbonate  (87*12  per  cent.),  made  up  of  pteropods  (including 
Clio  suhula,  C.  ausiralis\  heteroixxls  (Atlanta,  Carinarid),  pelagic 
foraminifera  (including  Olobigerina  bulloides,  G,  conglobata,  G.  cequ^ 
lateralis,  0.  sacculifera,  O,  rubra^  Sphceroidina  dehiscens^  Pulltnia  dbliqui^ 
loculata,  Orbulina  universat  Pulvinulina  canariensis,  P.  crassa, 
P.  micheliniana),  bottom-living  foraminifera  (including  Nodosaria,  Cristd- 
laria,  Pullenia  bulloides,  Uvigerina,  Biloculina^  Cassidtdina),  alcyonarian 
spicules,  tunicate  spicules,  echini  spines,  otoliths  of  fishes,  ostracodes, 
larval  mollascs,  polyzoa,  coccoliths,  rhabdoliths,  coccospheres ; 

(6)  Residue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  add 
(12*88  per  cent.),  brown,  consisting  of — 

(1)  Minerals  (2   per  cent.),  mean  diameter  0*1  mm.,  angular,  including 

felspar,  augite,  hornblende,  muscovite,  volcanic  glass,  magnetite ; 

(2)  Siliceous  organisms  (i  per  cent),  including  sponge  spicules,  radiolariiw 
diatoms ; 
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(3)  Fine  xocuihings  (9*88  per  cent.),  made  up  of  amorphoas  clayey  mattefi 
together  with  minute  mineral  particles  and  fragments  of  siliceous 
organisms. 

Sounding  246.— June  25, 1901,  lat.  31°  6'  49"  S.,  long.  170°  3'  44"  E.,  2034  fathoms. 
Olobigerina  Ooze,  pure  white  with  light  brown  patches,  chalky,  coherent ; 
containing — 
((i)  Calcium  Carbon  ate  (88'86  per  cent.),  made  up  of  small  pelagic  and 
bottom-living  foraminifera  and  fragments,  pteropod  fragments,  coccoliths, 
rhabdoUths,  coccoepheres ; 
(6)  Residue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(11'14  per  cent.),  grey,  consisting  of — 

(1)  MineraXs  (1  per  cent.),  mean  diameter  0*07  mm.,  angular,  a  few  glassy 
particles ; 

(2)  Siliceous  organisms  (2  per  cent.),  inclnding  fragments  and  spicules  of 

siliceous  sponges,  fragmotits  of  arenaceous  foraminifera,  radiolaria; 

(3)  Fine  washings  (8*14  per  cent.),  made  up  of  amorphous  clayey  matter, 
with  a  few  minute  mineral  particles  and  siliceous  fragments. 

Sounding  295.— July  6, 1 901,  lat.  34°  36'  32"  S.,  long.  173°  35'  37"  E.,  180  fathoms. 
Green  Mud  or  Sand,  greenish  grey,  incoherent,  gritty  ;  containing — 
(a)  Calcium  Cabbonate  (30  per  cent.),  made  up  of  pelagic  and  bottom 
foraminifera,  echioi  spines,  one  or    two  pteropod  fragments,   tunicate 
spicules,  coccoliths,  rhabdoliths ; 
(6)  Eesidue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(70  per  cent.),  green,  consisting  of — 

(1)  Minerals  (40  per  cent),  mean  diameter  0*2  mm.,  angular  and  rounded, 

including  qnartz,  mica,  glauconite,  felspar,  volcanic  glass ; 

(2)  Siliceous  organisms  (10  per  cent.),  including  glauconitic  casts,  sponge 
spicules,  arenaceous  foraminifera,  diatoms  ; 

(3)  Fine  washings  (20  per  cent.),  made  up  of  amorphous  clayey  matter  and 
many  minute  particles  of  minerals  and  siliceous  organisms. 

Sounding   297.-July   13,    1901,  lat.  34°  29'   30"   S.,  long.  173°  36'  57"  E., 

465  fathoms. 
Olobigerina  Ooze,  greyish  brown,  granuUir,  coherent ;  contaioing — 

(a)  Caloiuh  Cabbonate  (40  per  cent.),  made  up  of  small  pelagic  foraminifera 
(including  Olobigerina  bulloidesy  O,  conglohaia,  G,  cequilateralis,  G,  dubia^ 
Sphoeroidina  dehiscenSt  PtUvinulina  michelinianafP,  canariensis,  Orbulina 
nniversa)f  bottom-living  foraminifera  (Nodosaria,  Uvigerinay  Biloculina\ 
ostraoodes,  otoliths  of  fishes,  echini  spines,  coccoliths,  rhabdoliths ; 

(6)  liESiDUE,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(60  per  cent.),  brownish  grey,  consisting  of — 

(1)  Minerals  (15  per  cent.),  mean  diameter  O'l  mm.,  angular,  including 
pumice,  volcanic  glass,  hornblende,  muscovite,  felspar,  auglte,  magnetite; 

(2)  Siliceous  organisms  (5  per  cent.),  including  clayey  casts^  sponge  spicules, 
arenaceous  foraminifera; 

(3)  Fine  washings  (40  per  cent.),  made  up  of  amorphous  clayey  matter, 
with  minute  mineral  particles  and  fragments  of  siliceous  organisms. 

Sounding  340.— July  20,   1901,  lat.  26°  32'   18"  S.,  long.  170°  49'  10"  E., 
2290  fathoms. 
Olobigerina  Ooze,  light  brown,  plastic,  coherent ;  containing — 
(a)  Calcium   Cabbonate  (65*59  per  cent.),  made  up  of  small  and  broken 
pelagic    foraminifera  (including    Globigerina    bulloides,   G,  conglobata^ 
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O,  (equilatcrdlis,  G,  dubia,  Q,  inflaia^  O,  saccidtfera,  Sphceroidina  dehiseentj 
OrbtUina  universa^  FuUenia  MiquiloctUataf  FtUvintdina  micheliniana, 
P.  canarietuis),  bottom-li?mg  foramiDifera  (including  Lagena,  Uvigerina, 
Nodosaria),  echini  spines,  ostracodes,  coccoliths  and  rhabdoliths ; 
ijb)  Residue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(34*41  per  cent.),  reddish  brown,  consisting  of — 

(1)  Minerals  (5  per  cent.),  mean  diameter  0*15  mm.,  including  ortho- 
clastic  and  other  felspars,  pumice  (one  fragment  measuring  2  mm.  in 
diameter),  clear,  brown,  and  green  volcanic  glass,  brown  hornblende, 
magnetite ; 

(2)  Siliceous  organisms  (2  per  cent.),  including  radiolaria,  sponge  spicules, 
arenaceous  foraminifera,  diatoms ; 

(3)  Fine  washings  (27*41  per  cent.),  made  up  of  amorphous  clayey  matter, 
with  minute  particles  of  minerals  and  siliceous  organisms. 

Sounding    359.— July   22,  1901,  lat.  24**  23'  24"  S.,  long.   173°  4'  51"   E., 
2475  fathoms. 
Bed  Glay,  dark,  reddish  brown,  plastic,  coherent ;  containing — 
(a)  Calciuh  Cabbonate  (10*35  per  cent.),  made  up  of  broken  pelagic  fora- 
minifera {BphoRToidina  dehiscens,  etc.),  coccoliths  and  rhabdoliths ; 
(h)  Residue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(89*65  per  cent.),  brown,  consisting  of — 

(1)  Minerals  (15  per  cent.),  mean  diameter  0*15  mm.,  angular,  including 

pumice,  volcanic  glass,  felspar,  hornblende,  magnetite ; 

(2)  Siliceous  organisms  (3  per  cent.),  including  radiolaria,  arenaceous  fora- 
minifera, sponge  spicules ; 

(3)  Fine  washings  (71*65  per  cent.),  made  up  of  amorphous  clayey  matter, 
with  minute  mineral  particles  and  fragments  of  siliceous  organisms. 

Sounding  367.— July  23,  1901,  lat.  23^  26'  59"  S.,  long.  174^  11'  28"   E., 
2340  fathoms. 
Bed  Glay,  chocolate  coloured,  plastic ;  containing — 
(a)  Calcium  Carbonate  (4*10  per  cent.),  made  up  of  fragments  of  pelagic 

and  bottom- living  foraminifera,  coccoliths ; 
(6)  Residue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(95*90  per  cent.),  chocolate  coloured,  consisting  of — 

(1)  Minerals  (40  per  cent.),  mean  diameter  0*18  mm.,  angular,  consisting 
principally  of  fragments  of  pumice  (one  piece  measuring  3  mm.  in 
diameter),  felspar,  glassy  particles. 

(2)  Siliceous  organisms  (3  per  cent.),  including  radiolaria,  sponge  spicules, 
arenaceous  foraminifera ; 

(3)  Fine  washings  (52*90  per  cent.),  made  up  of  amorphous  clayey  matter 
with  minute  splinters  of  pumice  and  fragments  of  siliceous  organisms. 

Sounding  331.— July  24,  1901,  lat.  21®  55'   17"  S.,  long.  175®  29'  38"  E., 
1599  fathoms. 
Globigerina  Ooze,  greyish  brown,  plastic,  coherent ;  containing — 
(a)  Calcium  Carbonate  (73*99  per  cent.),  made  up  of  pelagic  foraminifera 
(including  Qlohigerina  bulloides,  G,  conglobata^  O,  ceguilateris^  O,  dvhia, 
G,  rubra,  Sphceroidina  dehiscens,  Fullenia  obliquiloculata^  Fulvinulina 
tumida,  P.  menardii,  P.  micheliniana^  F,  canariensis,  Orbulina  unioersat 
Candeina  nitida),  bottom-living  foraminifera  (including  Biloculina,  Uvi- 
gerina),  ostracodes,  coccoliths,  rhabdoliths ; 
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(h)  Residue,  after  removftl  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(26*01  per  cent.),  reddish  brown,  consistiog  of — 

(1)  Minerals  (5  per  cent.),  mean  diameter  0.15  mm.,  angular,  including 

pumice,  felspar,  volcanic  glass,  magnetite ; 

(2)  Siliceous  organisms  (1  per  cent),  including  sponge  spicules,  radiolaria ; 

(3)  Fine  washings  (20*01  per  cent.),  made  up  of  amorphous  clayey  matter, 

with  minute  mineral  particles  and  fragments  of  siliceous  organisms. 

Sounding  420.-^uly  28,  1901,  lat.  19°  36'  11"  S.,  long.  177°  17'  23"  E., 
1491  fathoms. 
Voloanio  Iiapilli.  The  material  consists  of  coarse,  angular  fragments  of 
greyish  black  volcanic  rock  and  obsidian ;  the  rock  fragments,  the  largest 
of  which  measures  15  x  12  x  3  mm.,  are  vesicular,  Dght  in  weight,  and 
contain  felspar  and  magnetite  crystals  set  in  a  glassy  base.  There  are 
also  larger  and  smaller  isolated  crystals  of  angite,  with  well-defined  faces. 
A  few  pelagic  foraminifera  were  also  observed  (including  Globigerina  con" 
globata,  O.  (EquilateraUs,  G,  btUloides,  O.  dubia,  Sphceroidina  dehiscens, 
Orbulina  universa,  Ftdvinulina  tumida,  P.  canariensis,  P.  michdiniana). 

It  is  possible  that  any  fine  amorphous  clayey  matter  associated  with 
this  volcanic  scoria)  at  the  bottom  may  have  been  washed  out  of  the 
sounding-machine  while  being  drawn  up  to  the  surface. 

SouMDiNQ  441.— July  29,  1901,  lat  18°  10'  35"  S.,  long.   178°  23'  49"  E., 

159  fathoms. 
Fteropod  Ooze,  bluish  grey,  soft,  plastic,  coherent ;  containing — 

(a)  Calcium  Gabbohate  (48*27  per  cent.),  made  up  of  pteropod  fragments 
(including  Clio  subula,  C.  australis),  pelagic  foraminifera  (including 
Globigerina  huHoides^  G.  congldbata^  G.  cequilateralis,  Sphceroidina 
dehiscenSf  Orbulina  universa),  echini  spines,  larval  mollusc  shells, 
bottom-living  foraminifera  (^BUoculina,  etc.),  ostracodes,  otoUths  of  fish, 
coccolitbs,  rhabdoliths ; 

(jb)  Residue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(51'73  per  cent.),  greenish  blue,  consisting  of — 

(1)  Minerals  (10  per  cent.),  mean  diameter  0*1  mm.,  angular,  including 
felspar,  augite,  hornblende,  volcanic  glass,  magnetite ; 

(2)  Siliceous  organisms  (3  per  cent.),  including  sponge  spicules,  arenaceous 
foraminifera; 

(3)  Fine  washings  (38*73  per  cent.),  made  up  of  amorphous  clayey  matter 
with  minute  particles  of  minerals  and  siliceous  organisms. 

SouNDiKG  487.— August  6,   1901,  lat.   15°   11'  4"   S.,  long.   176°  45'   6"    W., 
900  fathoms. 
Volcanic  Mud,  brown,  granular,  coherent ;  containing — 
(a)  Calcium  Carbonate  (21*03  per  cent.),  made  up  of  pelagic  foraminifera 
(including     Globigerina    btUloides,     G,    conglobatay     G,    cequilateroUiSf 
G.  sacetdi/era,  G.  dubia,    Sphceroidina   dehiscens,   Orbulina   timverso, 
Ptdvinulina  menardii,  P.  tumiday  P.  canariensis),  bottom-li?ing  fora- 
minifera (^Pullenia  sphceroides,  Lagena,  etc.),  echini  spines,  otoliths  of 
fish,  ostracodes,  ooccoliths,  rhabdoliths ; 
(6)  Residue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(78*97  per  cent.),  heavy,  brown  in  colour,  with  black  vitreous  particles, 
consisting  of — 
(1)  Minerals  (45  per  cent.),  mean  diameter   0*3  mm.,  angular,  including 
volcanic  glass,  felspar,  pumice,  magnetite ; 
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(2)  Siliceous  organisms  (2  per  cent.),  made  up  of  arenaceous  foraniinifers, 

radiolaria ; 

(3)  Fine  washings  (31*97  per  cent.),  made  up  of  amorphous  clayey  matter, 

with  minute  particles  of  minerals  and  siliceous  organisms. 

Sounding   4U5.— August  G,  1901,   lat.  14°   32'   36"  S.,  long.   175°   55'  10"  W., 

1281  fathoms. 

Olobigerlna  Ooze,  reddish  hrown,  coosolidated  into  small  lumps,  x^rforatcd  by 

worms,  the  perforations  darker  brown  in  colour.    Mr.  Peake  says  that  the 

material  came  up  perfectly  hard  and  dry,  and  required  a  hammer  to  knock 

it  out  of  the  tubes;  the  space  Ixtween   the  tubes  was  quite  full,  and 

apparently  riddled  with  what  looked  like  worm-holes;  but  on  attempting 

to  take  ofif  the  sample  it  fell  to  pieces.    It  contains — 

(a)  Calcium  Cabbonate  (40*59  i)er  cent.),  made  up  of  pelagic  foraminifera, 

mostly  of  small  size,  bottom-living  foraminifera,  coccoliths,  rhabdolitha ; 
(h)  Kesidue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(59*41  per  cent.),  dark  brown,  consisting  of — 

(1)  Minerals  (25  per  cent.),  mean  diameter  0*2  mm.,  mostly  angular, 
including  augite  (one  crystal  3  mm.  in  maximum  diameter  and  smaller 
ones  observed),  hornblende,  magnetite,  felspar,  volcanic  glass,  pumice ; 

(2)  Siliceous  organisms  (1  per  cent.),  a  few  sponge  spicules ; 

(3)  Fine  washings  (33*41  per  cent.),  made  up  of  amorphous  clayey  matter, 
with  minute  particles  of  minerals  and  siliceous  organisms. 

Sounding  510.— August  8,   1901,  lat.   13°  35'  0"   S.,  long.   174°   13'  30"  W., 
2530  fathoms. 
Bed  Glay  or  Radiolarian  Ooze,  brown  with  darker  patches,  clayey,  gritty ; 
containing — 
(a)  Calcium  Carbonate  (27*5  per  cent.),  made  up  of  pelagic  foraminifera 
and  fragments,  bottom  foraminifera,  echini  spines,  fish  teeth,  coccoUths ; 
(6)  Residue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  add 
(72*5  per  cent.),  brown,  consisting  of — 

(1)  Minerals  (25  per  cent.),  mean  diameter  0*2  mm.,  angular,  principally 
fragments  of  pumice  (several  fragments  measuring  2  mm.  in  diameter, 
and  one  exceeding  5  mm.  observed),  felspar,  volcanic  glass,  magnetite ; 

(2)  Siliceous  organisms  (10  per  cent.),  including  radiolaria,  sponge  spicules, 
arenaceous  foraminifera; 

(3)  Fine  washings  (37*5  per  cent.),  made  up  of  amorphous  clayey  matter, 
with  minute  particles  of  minerals  and  siliceous  organisms. 

tSouNDiNQ  581.— August  17,   1901,  lat.  3°  52'  26"  S.,  long.   166^  7'  46''  W., 
2945  fathom  p. 
Badiolarian  Ooze,  chocolate  colour,  plastic,  coherent ;  containing — 
(a)  Calcium  Carbonate  (2  per  cent.),  made  up  of  fish  teeth,  coccoliths ; 
(&)  Residue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  add 
(98  per  cent.),  chocolate  colour,  consisting  of — 

(1)  Minerals  (3  per  cent.),  mean  diameter  0*1  mm.,  angular,  includiog 
pumice  (one  fragment  10  mm.  in  diameter),  volcanic  glass,  felspar, 
magnetite,  hornblende ; 

(2)  Siliceous  organisms  (40  per  cent.),  including  radiolaria,  sponge  spicules, 
diatoms ; 

(3)  Fine  washings  (55  per  cent.),  made  up  of  amorphous  clayey  matter,  with 
fragments  of  siliceous  organisms  and  minute  mineral  particles. 
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Sounding  625.— August  25,  1901,  lat.  3°  53'  46"  N.,  long.  159°  24'  45"  W., 

255  fathoms. 
Coral  Sand,  greyish  white,  granular,  incoherent ;  containing — 

(a)  Calcium  Carbonate  (98*55  per  cent.),  made  uj)  of  angular  fragments  of 
corals  and  mollosc  shells,  poljzoa,  Orhitolites,  Serpula,  echini  spines, 
larval  gastropods  and  lamellibranchs,  alcyonarian  spicules,  tunicate 
spicules,  otoliths  of  fish,  ostracodes,  bottom-living  foraminifera  (Bilocih 
Unay  Polytrema,  Amphisiegina,  FuUenia  sphaeroides,  etc.),  pelagic  forami- 
nifera (including  Qlohigerina  huUoides,  G,  congJohota,  Q,  sacculifera^ 
O,  (equHuteraliSf  Sphceroidina  dehiscens,  FuUenia  obliquvloctilata), 
pteropod  fragments  (Clio  suhtUa),  heteropods  (Atlanta) ; 

(h)  Residue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 
(1'45  per  cent.),  brown,  consisting  of  a  few  grains  of  felspar  and  volcanic 
glass,  one  or  two  sponge  spicules,  and  a  very  little  amorphous  clayey 
matter. 

Sounding  664.— August   30,    1901,   lat.    8°    15'    N.,   long.    157°    7'    50"    W., 
2760  fathoms. 
Radiolaiian  Ooze,  brown,  plastic,  coherent ;  containing — 

(a)  Calcium  Carbonate  (2099  per  cent.),  made  up  of  broken  pelagic  and 

bottom  foraminifera,  echini  spines,  coccoliths ; 

(b)  Residue,  after  removal  of  calcium  carbonate  by  dilute  hydrochloric  acid 

(79-01  per  cent.)*  brown,  consisting  of — 

(1)  Minerals  (2  per  cent.),  mean  diameter  0*1   mm.,  angular,  including 

volcanic  glass,  felspar,  hornblende,  magnetite ; 

(2)  Siliceous  organisms  (30  per  cent.),  including  radiolaria,  sponge  spicules, 
arenaceous  foraminifera,  diatoms ; 

(3)  Fine  washings  (47*01  per  cent.)*  made  up  of  amorphous  clayey  matter, 

with  minute  particles  of  minerals  and  siliceous  organisms. 


FROM  THE  YANG-TSE  KIANG  TO  THE  CHINA  SEA.* 

By  WM.  BARCLAY  PARSONS,  C.E. 

The  Chinese  Empire  has  never  been  completely  and  accurately  surveyed, 
although  native  maps  exist  purporting  to  give  a  delineation  of  the  whole 
country.  While  such  sources  of  information  are  sufficiently  approxi- 
mately correct  to  show  the  geography  and  the  topography  for  ordinary 
purposes,  it  is  only  as  surveys  are  made  under  foreign  auspices  that  we 
are  enabled  to  get  the  true  location  and  description  of  details.  Such 
foreign  surveys  naturally  follow  the  trade  routes — that  is,  the  coast-line 
and  inland  waters.  When  the  latter  have  all  been  correctly  plotted  we 
shall  have  secured  the  topographical  skeleton,  to  which  the  less  important 
details  can  be  readily  connected.  This  paper,  with  its  accompanying 
map,  gives  a  description  of  two  important  waterways  which  hitherto 
have  never  been  accurately  surveyed. 

Of  the  primary  lines  of  drainage  of  China  there  are  three,  all  of 


*  Map,  p.  788. 
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which  have  an  easterly  course,  draining  as  they  do  the  eastern  flank  of 
the  Asiatic  upheaval.  These  rivers  are — the  Si  (West)  river  in  the 
south ;  Yang-tse  in  the  centre ;  and  the  Hoang  (Yellow)  in  the  north. 
The  largest  and  in  every  way  the  most  important  of  the  above  is  the 
Yang-tse,  which  includes  within  the  limits  of  its  watershed  more  than 
one-half  of  the  area  of  the  empire  proper.  The  Yang-tse  itself  has 
been  described  so  often  and  so  minutely  from  its  upper  waters  to  the 
sea  that  all  description  of  it  will  be  omitted  here  except  to  recall  that 
its  length  is  about  3500  miles,  with  a  width  at  the  mouth  of  7  miles, 
and  that  it  is  navigable  for  steam- vessels  as  far  as  I-chang,  1100  miles, 
and  for  ocean-going  vessels  for  700  miles,  as  far  as  Hankau.  The 
author  is  aware  that  a  steam-launob  has  been  taken  500  miles  above 
I-chang,  as  far  as  Chung-king,  through  the  energy  of  Mr.  Little,  bat  not 
wholly  so  under  her  own  steam,  as  the  united  strength  of  several 
hundred  coolies  was  necessary  to  tow  her  up  the  rapids,  and  more 
recently  the  experiment  has  been  repeated  with  a  flat-bottomed  British 
gunboat.  Whether  or  not  the  Yang-tse  above  I-chang  can  ever  be  im- 
proved so  that  it  will  be  a  navigable  stream  is  a  question  still  un- 
answered. The  greatest  traffic  to  and  from  Hankau  is  during  the 
summer,  when  tea  is  being  shipped,  and  during  wliioh  season  the  depth 
of  water  ranges  from  30  to  50  feet,  according  to  the  condition  of  the 
flood.  The  minimum  stage  of  the  river  occurs  usually  in  December, 
when  a  draught  of  about  11  feet  is  all  that  can  be  counted  on  below 
Hankau. 

The  Yang-tse  has  three  important  tributaries — the  Kan,  the  one 
nearest  the  sea,  draining  the  province  of  Kiang-si,  and  flowing  into  the 
Yaug-tse  through  the  Fo-yang  lake  at  Kiu-kiang,  520  miles  from  the 
sea.  The  next  tributary  is  the  Han,  flowing  south  into  the  Yang-tse  at 
Hankau  (literally  Han-mouth),  draining  portions  of  the  provinces  of 
Hu-peh,  Shen-si,  and  Ho-nan.  Proceeding  westerly,  the  next  tributary 
is  the  Siang,  a  river  second  in  importance  only  to  the  Han,  flowing  from 
south  to  north,  and  joining  the  great  river  at  the  Tung-ting  lake 
150  miles  above  Hankau,  or  about  850  miles  from  the  sea,  following  the 
sinuosities  of  the  Yang-tse.  It  is  with  the  Siang-kiang  and  its  chief 
tributary,  the  Lei-ho,  and  the  Fei-ho  and  its  tributary  the  Wu-shwei 
on  the  south  side  of  the  Nanling  range  which  separates  the  Yang-tse 
drainage  from  that  of  the  China  sea,  that  this  paper  will  deal. 

From  time  immemorial  the  Kan  and  the  Siang  rivers,  with  the  Fei- 
ho,  have  constituted  the  chief  highways  between  south  and  central 
China.  Canton  is  to-day,  and  always  has  been,  the  seat  of  manufacturing 
industry,  so  that  the  term  "  Canton  article  "  has  become  synonymous  with 
*'  manufactured  article."  Canton  has  also  been  China's  chief  gateway  for 
external  trade.  It  was  from  Canton,  long  before  the  days  of  Marco 
Polo,  that  venturesome  traders  are  supposed  to  have  sailed  around 
India,  and  so  to  have  carried  silk  to  Europe.     Even  at  the  present  time, 
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of  all  ChiDesfi  the  Cantoneae  ne  the  shrewdest  traders  and  the  gteatest 
tiaTellera.  Between  such  a  point  and  other  parts  of  the  empire  direct 
and  reasonably  easy  oommnnieation  was  necessary.  Three  rontea  pre- 
sented themselTea,  of  which  two  had  a  common  stem  at  the  south  end  in 
the  Pei-ho  (North  river)  from  GaDton  to  Sbao-ohan,  while  the  third 
followed  the  Si-kiang  (West  river)  to  Wn  ohan,  and  thenoe  the  Kin 
kiang  northward.  From  Shao-ohan  the  easternmost  of  the  three  roates 
lay  along  the  Pei-ho  to  the  Nanling  range,  which  last  named  was 
crossed  by  a  portage  over  the  Hsiing  pass.  On  the  north  side  of  the 
range  the  waters  of  the  Ean-kiang  were  reached,  and  were  f()llowed  to 
the  Po-yang  lake  and  thus  to  the  Tang-tse.    This  was  the  route  usually 
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taken  in  going  from  Canton  to  Peking;  for  from  Ein-kiang  it  was  a 
short  and  easy  journey  by  the  way  of  the  Tang-tse  to  Tang-ohan,  the 
■onthem  terminns  of  the  Grand  oanal.  It  was  by  this  ronte  that  the 
oelebraled  embassy,  headed  by  Lord  ItfacCartney,  journeyed  in  1793 
^m  Peking  to  Canton.  The  most  western  of  the  three  rontes  crossed 
the  Nanling  range  at  a  point  where  the  range  is  so  low  that  a  canal  has 
been  oonstrncted  connecting  the  waters  of  the  valley  of  the  West  river 
with  those  of  the  Siang. 

The  central  ronte,  known  as  the  Cheling,  is  the  most  important. 
This  ronte  follows  the  Wn-shwei,  a  tributary  of  the  Pei-ho,  from  Shao- 
chan  to  the  head  of  small  boat  navigation  at  I-chang  (not  to  be  con- 
founded with  I-ohang  at  the  head  of  steam  navigation  on  the  Yang-tse), 
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r^n^^  fft//  the  rit^linj^  p<MM  to  (Jheag-chiUL,  ^  chie  head  'ic  sBrncKbiB. 
the  fjfA'ho,  An  the  but  m  a  bnuich  of  the  SuBts;  dia  CbmBi^ 
diM/rtly  t/>  the  Viuig'tue  and  Central  Cknia.  T&e  Ira^t^  .df 
way  in  aVif^t  TfO  Cltinete  '^  H,*^  or  30  English  mil«%  wi^  a 
aUint  7;Vi  feet  to  ^rrercriToe,  Of  the  three  roates,  ^e  rfc«>;wtg 
rloTihterlly  earned  the  greatest  traffic,  on  acooont  of  che  be 
the  north  an/1  of  it«  snperior  water  facilities,  the  San^  hsm^  a 
an/1  moTfi  easily  narigated  stream  than  the  Kan.  The  tzaie 
ffmUi  was  first  established,  or  when  and  how  the  Mghwaj  wi 
r/nt  anri  feared,  is  quite  uncertain.  Undonbtedlj  it  is  of  great 
Asa  mftrfi  tra/]e  ronte,  it  is  probably  coeral  with  the  first  exehmitst  'ii 
cfrtnmfftiiiifin  between  the  Yang-tse  ralley  and  the  region  of  ^e 
7'hen,  as  traffic  grew,  the  land  portage  was  paved,  honaes  for  ^e 
tainmentr/f  travellers,  and  for  the  housing  of  pack-coolies  and 
establiiihe/1.  Hn^rh  honses  were,  for  conTenienoe  and  mvtaal 
^r//Ttpe/1  into  /letached  villages,  and  finally  these  Tillages  grew 
s<>  that  the  highway  became  lined  with  inns,  shops,  and  stahlcs 
(yfntiiuntmnlj  from  end  to  end.  Daring  the  two,  three,  or  mors 
y^ars  of  the  existence  of  this  route  an  enormous  tonnage,  both 
n/ffffh,  has  (yasne/l  over  it.  With  the  opening  of  the  Yang-tae  to 
navtgati/rri  in  IHfU),  the  glory  of  the  Cheling  highway  began  to 
H  was  fmtu(\  twm}  profitable  to  ship  goods  between  central  China 
ftufiUm  by  way  of  the  Yang-tse  and  the  ocean,  so  that  to-day,  altlkoogh 
the  traffio  in  utill  considerable,  many  of  the  buildings  that  were 
ffum  necessary  t^)  supply  the  needs  of  the  trareller  or  the  coolies  are 
now  abandonixl  and  are  dropping  to  decay.  Curiously  enough,  in  spite 
ot  \in  inifi^/rianrK)  as  a  trade  factor,  but  little  in  the  way  of  aoooimte 
information  has  lieen  known  of  it,  and  that  little  has  come  chiefly  from 
native  M/itiroes.  Th\n  hu)k  of  information  is  owing  to  the  peculiarity  of 
the  people  living  in  ffti-nan,  the  province  immediately  to  the  north  of 
tlie  inottntains.  In  this  province  the  Chinese  characteristic  of  exclusive- 
neuM  hiiM  roacshml  Wh  niaxirrnim  dovolopment,  so  that  foreigners  have 
iMfen  previMiUsd  from  entering  it.  In  fact,  this  spirit  of  ezclusiveneeB 
liAN  txNtn  NO  Mtrong  that  even  Chinese  other  than  those  of  Hu-naneee 
origin  have  not  heon  wuloomo,  ho  that  in  my  recent  journey  about  to  be 
doNoriimd  (H)nMi(lera]>lo  diiBoulty  was  experienced  in  getting  Chinese 
AtiendantM.  On  thiN  account  Hn-nan  has  earned  the  title  of  the  **  closed 
provinoo/'  and  (yliang-sha,  its  capital,  has  divided  honours  with  Lhasa 
in  Tibet  as  never  liaving  boon  polluted  by  the  presence  of  a  ''foreigo 
devil.*'  Attempt  after  attempt  has  been  made  by  missionaries  to  gain  a 
lodgment  in  Hu-nan,  but  always  ineffectually,  except  in  the  north- 
western corner,  where  the  people  are  more  kindly  disposed,  and  in  the 
Houtheni  ])art  at  Hong-ohau,  where,  singular  to  state,  a  Roman  Catholic 
l)08t  was  established  nearly  two  hundred  years  ago,  and  which  since 
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then  has  snocessfnlly  withstood  many  an  attack,  reoeiving  reinforoement 
from  time  to  time  by  boat  np  the  Siang. 

For  maps  and  geographical  knowledge  on  this  interesting  and  im- 
portant section  of  China  we  have  had  to  depend  on  Chinese  surveys, 
which,  it  is  almost  needless  to  add,  are  quite  inaccurate  and  incomplete. 
No  thorough  or  accurate  survey  has  been  made  previous  to  the  one  of 
which  this  paper  is  the  record.  Four  carefal  observers  have  been  over 
the  route  in  whole  or  part,  but,  their  journeys  having  been  confined  to 
boat  travel,  they  noted  those  things  only  which  could  be  examined 
from  a  moving  junk.  Dickson,  in  1861,  was  the  first  foreign  traveller 
to  go  from  Canton  to  the  Tang-tse;  and  was  followed  by  Raphael 
Fumpelly,  an  American  geologist,  who  in  1865  endeavoured  to  explore 
the  Siang  valley,  but  who,  on  reaching  Chang-sha,  was  forced  to  return 
without  having  been  permitted  to  land.  In  1869  the  Chamber  of 
Commerce  of  Shanghai  commissioned  Baron  Biohthofen,  the  celebrated 
German  geologist,  to  examine  the  province  of  Hu-nan  with  special 
respect  to  its  coalfields.  Yon  Richthofen  started  at  Canton,  went  north- 
ward over  the  Cheling,  and  then  continued  his  course  along  the  Siang 
and  its  tributaries  until  he  reached  the  Yang-tse.  Like  Fumpelly,  he 
was  forbidden  to  go  ashore.  In  1878  Mr.  G.  J.  Morrison,  an  English 
engineer,  started  from  Hankau  to  explore  Hu-nan  on  foot.  On  reaching 
the  borders  of  the  province,  the  officials  insisted  on  his  embarking  on  a 
junk,  by  which  means  he  continued  southward,  finally  reaching  Canton. 
The  observations  of  these  travellers  have  been  recorded,  those  of  the  last 
through  a  paper  read  before  the  Eoyal  Geographical  Society.  Their 
records,  however,  were  necessarily  approximate  and  incomplete. 

At  the  close  of  the  year  1898,  the  writer,  with  a  properly  equipped 
staff,  started  from  Hankau  to  make  a  continuous  instrumental  survey 
along  the  Cheling  route  to  Canton,  in  order  to  determine  its  suitability 
for  railroad  purposes.  This,  in  spite  of  difficulties,  urged  by  the  Chinese 
and  seconded  by  the  foreigners,  was  successfully  accomplished,  thus 
completing  the  first  land  journey.  The  survey  line  as  run  was  742 
miles  in  length,  in  addition  to  which  reconnaissance  work  covered  about 
400  miles  more.  Of  the  total  distance,  at  least  500  miles  were  through 
a  district  where  no  foreigner  had  ever  been  seen,  and  an  entrance  into 
and  an  official  reception  in  Chang-sha  were  obtained.  The  survey  itself 
was  the  longest  survey  hitherto  completed  in  the  Chinese  Empire. 
Measurements  were  made  by  means  of  a  tacheometer  transit,  with  a 
vertical  circle  and  solar  compass  attachment,  so  that  angles  in  azimuth 
and  altitude  were  measured,  determining  horizontal  distances  and 
altitudes.  By  means  of  the  solar  compass  the  variation  of  the  magnetic 
needle  was  frequently  measured.  The  determination  of  the  position 
of  the  line  of  zero  magnetic  variation  was  a  matter  of  special  interest, 
in  order  to  get  a  suggestion  as  to  its  probable  trace  across  China.  The 
survey  began  from  the  known  longitude  and  latitude  at  Hankau,  and 
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oloBod  on  that  of  Canton.  The  final  error  was  about  half  a  mile,  or 
an  error  ofl  in  1500,  a  much  closer  result  than  oonld  be  obtained  with 
a  chain. 

The  oourse  of  our  journey  passed  through  three  proyinoes,  Hu-peh 
in  part,  the  length  of  Hu-nan,  and  across  Ewang-tung  from  its  northern 
boundary  to  Canton.  Hu-peh,  so  far  as  this  paper  is  concerned,  will 
be  passed  over  with  a  few  remarks.  The  Yang-tse  kiang  has  been 
already  suryeyed  and  mapped,  and  the  province  of  Hu-nan  has  been 
quite  fully  explored.  The  survey  herein  described,  so  far  as  it  relates 
to  Hu-peh,  will  suffice  to  locate  a  chain  of  lakes  that  is  to  be  found 
between  the  Yang-tse  and  a  range  of  hills  that  runs  parallel  with  the 
Yang-tse  10  to  15  miles  away.  These  lakes  and  the  scattering  villages 
have  been  shown  only  on  Chinese  maps,  and  then,  as  we  found  more 
than  once  to  our  great  discomfort,  sometimes  very  far  from  their  true 
location. 

From  Hankau  to  the  Tung-ting  lake  the  banks  of  the  Yang-tse 
preserve  the  same  general  characteristics  that  prevail  between  the  sea 
and  Hankau,  viz.  a  plain  on  the  north  or  left  bank,  and  a  broken 
surface  on  the  south.  The  annual  rise  of  the  river  at  Hankau  varies 
from  40  to  50  feet,  a  rise  sufficient  to  top  the  banks  at  nearly  all  points 
west  of  Hankau.  To  prevent  lands  from  being  overflowed,  the  sevenl 
localities  are  organized  into  districts  in  order  that  the  inhabitants  may 
unite  to  construct  dykes  to  protect  their  common  interests.  These  dykei 
are  very  irregular  in  plan,  but  in  cross-section  have  a  width  on  top  of 
G  to  10  feet,  side  slopes  of  about  two  horizontal  to  one  vertical,  and  a 
height  as  great  as  15  feet  at  times,  though  the  average  seemed  to  be 
about  8  feet.  As  a  general  thing,  they  are  not  paved  or  revetted  on 
the  slopes.  Along  this  part  of  its  course  the  Yang-tse  resembles  the 
Mississippi  and  other  alluvium-carrying  streams,  in  that  it  bnilds  op 
its  banks.  The  highest  land  was  frequently  found  next  to  the  river, 
whence  it  falls  inland  at  a  rate  in  some  places  as  great  as  1  in  125,  or 
1  in  100,  until  a  range  of  hills  is  reached  10  or  15  miles  south  of  the 
river-bank.  Wherever  the  dykes  fail,  or  the  flood  waters  can  get  around 
them,  the  back  lands  are  therefore  more  deeply  flooded  than  those  next 
to  the  river.  For  this  reason  the  main  highway  has  been  constructed 
along  the  sides  of  the  hills  well  above  the  level  of  the  low  lands. 

The  chief  crop  raised  in  this  section  is  rice,  which  is  consumed 
mostly  at  homo.  Other  products  are  beans,  cotton  of  coarse  and 
short  staple,  and  bean  oil.  Bricks  are  manufactured.  Coal  is  found, 
but,  on  account  of  the  high  proportions  of  sulphnr  and  ash,  is  worked 
to  a  very  limited  extent  for  local  consumption  only. 

With  Hu-nan  there  is  a  greater  interest  attaching,  as  this  province, 
as  already  explained,  presents  virgin  soil  to  the  investigator.  Hu-nan 
has  an  area  of  approximately  75,000  square  miles,  extending  between 
the  25th  and  30th  parallels  of  latitude,  and  the  109th  and  114th  meridians 
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of  longitude  east  of  Qreenwich.     Th«  popniation  is  placed,  according  to 
native  official  reports,  at  from  20,000,000  to  22,000,000. 

The  Yang-tse  kiasg  marks  the  northern  boundary,  bnt  nearly  the 
whole  of  the  surface  of  the  province  lies  within  the  drainage  areas  of 
two  riven,  the  Siang  and  the  Tuen.  There  are  two  other  streams 
apparently  independent,  bnt  which  aotnally  are  tributaries  of  the  first 
two,  viz.  the  Li  shwei  and  the  Tse  kiang.  They  both  flow  into  the 
Tnng-tiog  lake  when  it  is  a  lake,  but  at  other  seasons  the  Li  shwei  joins 
with  the  Yuen  and  the  Tse  with  the  Siang.  The  Siang  kiang,  with 
its  tributaries,  have  their  headwaters  on  the  northern  flank  of  the  Nan- 
ling  mountains,  whioh  range,  under  several  aliases,  forms  the  divide 


between  the  Yang-tae  valley  and  the  China  sea.  The  valley  of  the 
Siang  covers,  therefore,  the  southern,  central,  and  eastern  portions  of 
Hu-nan.  The  Yuen  kiang  rises  in  Kwei-chau,  and  drains  western 
Hu-nan.  In  relative  importanoe  the  Yuen  is  much  inferior  to  the 
Siang,  both  in  point  of  view  of  area  drained,  navigability,  and  as  a 
trade  route. 

The  Siang  and  the  Yuen  join  in  what  is  known  as  Ihe  Tung-ting 
lake,  or,  strictly  speaking,  what  becomes  the  Tung-ting  lake  at  oertain 
seasons  of  the  year.  Owing  to  a  recession  of  the  hills  that  from 
Tibet  seaward  mark  the  souib  bank  of  the  Yang-tse,  the  great  plain 
formed  by  that  river  extends  southerly  into  Uu-nan,  a  distanoe  of  60 
miles,  BO  as  to  give  the   appearance  of  an    alluvial  delta  deposited 
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by  the  Siang  and  Yuen  rivers.  This  deposit,  however,  is  of  Yang-tse 
origin,  as  neither  of  the  other  streams  flows  through  an  alluvial 
soil.  In  winter,  when  all  central  and  southern  Chinese  streams  are 
at  their  low  stage,  the  Siang  and  the  Yuen  cut  through  this  alluvial 
plain  in  sharply  defined  beds,  with  banks  15  to  20  feet  above  the  water- 
level.  These  streams  are  about  half  a  mile  wide,  and  5  to  6  feet  deep. 
When  the  rivers  reach  their  summer  flood,  the  whole  plain  is  overflowed 
and  a  lake  appears,  through  which  the  river-beds  are  but  channels. 
This  lake  extends  60  miles  south  from  the  Yang-tse,  and  parallel  to  it 
for  75  miles.  On  the  plain  or  lake-bed  an  attempt  is  oooasionally  made 
to  raise  an  early  spring  crop,  but  such  use  is  very  limited.  Along  the 
channel  banks  are  each  year  constructed  settlements  in  mat  shed  houses, 
where  junk  men  can  obtain  supplies,  and  near  which,  for  mutual  pro- 
tection from  thieves,  junks  tie  up  during  the  night ;  for,  owing  to  the 
entire  lack  of  beacons,  buoys,  or  other  aids  to  navigation,  and  on  account 
of  the  frequency  and  variable  character  of  shoals,  all  river  travel  is 
confined  to  daylight  hours. 

With  the  exception  of  this  lake-plain  the  other  parts  of  the  provinoe 
are  mountainous,  valley  bottoms  being,  as  a  rule,  small  and  narrow. 
On  the  east,  the  boundary  between  Hu-nan  and  the  adjoining  prorvinoe 
of  Eiang-si  is  marked  by  a  range  of  hills  rising  steadily  from  thefiiang, 
whose  tops  have  an  altitude  of  2500  feet  above  that  stream ;  on  the 
south,  the  Nanling  range,  with  peaks  5000  to  6000  feet  above  sea-levd, 
separates  Hu-nan  from  Ewang-tung ;  while  on  the  west  a  less  important 
upheaval  divides  Hu-nan  from  Kwei-chau. 

The  province  is  therefore  a  rectangular  basin  draining  to  the  north. 
Rising  in  the  south-west  corner  of  the  basin,  and  receiving  the  drainage 
from  the  north  slope  of  the  Nanling  range,  is  the  Siang  kiang.    At 
first  its  course  is  north-easterly  to  about  long.  112°  30'  E.,  whence  it 
turns  and  flows  due  north  to  the  Yang-tse.     In  character  the  Siang 
diflers  entirely  from  its  outfall  the  Yang-tse,  although  like  the  Yang-tse 
it  is  subject  to  violent  rise  during  the  spring  and  summer.     Here  the 
similarity  ends.     By  far  the  greater  part  of  the  watershed  of  the  Siang 
is  mountainous  and  rocky,  and  of  alluvial  soil  or  soil  easily  subject  to 
erosion  there  is  little  or  none.     The  waters  of  the  Siang  are  therefore 
comparatively  clear.     At  lat.  26"  57'  N.,  long.  112°  35' E.,  the  Siang 
receives  the  waters  of  the  Lei-ho,  a  stream  flowing  due  north  from  the 
Nanling  mountains,  and  whose  bize  is  as  great  as  that  of  the  Sianf^ 
where  the  two  join,  but  whose  importance,  from  a  commercial  stand -^ 
point,  is  decidedly  greater.     The  upper  waters  of  the  Siang  and  th^^ 
Lei  are  contained  in  sharply  defined   and  somewhat  narrow  valley^^ 
where  the  hills  run,  as  a  rule,  direct  to  the  streams,  leaving  but  little ^ 
level  area  along  the  banks,  thus  holding  the  streams  to  fixed  ooi 
and  preventing  change  in  bed,  so  frequently  encountered  with  othei 
Chinese  streams. 
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The  general  coaTae  of  the  Lei  is  fairly  direct  and  almost  dne  north. 
ItB  Tipper  waters  consist  of  two  Btreams,  both  of  tvhich  rise  in  the 
Nanling  mountains,  and  of  which  Ihe  easterly  one  bears  the  name  of 
Lei,  and  the  westerly  that  of  Yn-tan.  The  latter  is  the  more  important, 
and  it  was  traced  to  its  source.  The  Yu-tan  has  its  rise  in  Ihe  main 
pass  in  the  Xanling  called  the  Gheling,  at  an  altitude  of  about  1000 
feet  above  the  sea-lovel.  In  a  distance  of  18  miles  it  has  a  fall  of 
nearly  500  feet  to  Cheng-ohau  Fu,  a  prerectute  town,  and  the  most 
important  in  southern  Hu-uan.  Above  Cbeng-cbau  the  stream  is  not 
navigable,  the  fall  being  too  great,  and  the  depth  of  water  during  the 
greater  part   oF  the  year  being   insuffioient.      Northward,    however. 


Cheng>chan  marks  the  head  of  navigation,  and  the  point  of  transfer 
between  boat  and  portage  over  the  Oheling  highway.  In  mid-winter, 
when  the  rain  is  nsaally  at  the  minimum,  the  depth  of  water  on  shoals 
between  Gheng-ohan  and  Ynng-hsing,  68  miles,  will  not  exceed  (>  to 
12  inches,  bo  that  for  two  months  in  dry  years  heavily  laden  south  or 
np  bound  jnnks  are  compelled  to  discharge  in  whole  or  part  at  the 
latter  point.  The  fall  of  the  stream  between  Gbeng-chau  and  Ynng- 
hsing  is  130  feet.  During  the  spring,  summer,  and  autumn  the  river 
rises  so  as  to  have  an  average  depth  of  from  3  to  4  ftet,  and  with  this 
increase  iu  depth  the  current  becomes  very  swifr. 

Below  Yung-heing  there  is  a  regular  communication  at  all  times  of 
the  year  for  junks  whose  diaft  does  not  exoeed   I^  inches,  and  the  Lei 
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assumes  the  character  of  a  river.  Its  width  at  Yaog-hsing  is  about  130 
yards,  which  is  gradually  increased  as  the  junction  with  the  Siang  is 
approached.  From  Yung-hsing  northward  the  rate  of  fall  deoreases. 
Between  Yung-hsing  and  Lei-yang,  the  only  other  point  of  importance 
on  the  stream,  a  distance  by  river  of  34*5  miles,  the  total  desoent  is  60 
feet,  and  between  Lei-yang  and  the  Siang  kiang,  50  miles,  it  is  80 
feet.  From  Lei-yang  northward  the  available  depth  of  water  at  an 
ordinary  minimum  is  15  inches. 

With  the  exception  of  the  Yu-tan,  there  are  no  streams  flowing  into 
the  Lei  that  are  navigable  at  all  times.  The  Fei  kiang  and  the  Cheng 
kiang  are  the  chief  tributaries.  The  former  reaches  an  excellent 
deposit  of  anthracite,  one  of  the  few  hard  anthracites  that  we  found, 
and  the  latter  the  bituminous  field  of  Shing-ning.  In  the  spring, 
summer,  and  autumn  there  is  enough  water  to  permit  light  junks  to 
be  drawn  up  against  the  current  to  bring  down  loads  of  coal.  In  the 
winter-time  the  shipment  of  anthracite  from  the  upper  Fei  is  suspended, 
the  country  being  too  rough  to  permit  the  coal  being  carried  out  on 
coolies*  backs.  Shing-ning,  however,  having  fairly  good  paths,  is  able 
to  continue  shipping  regardless  of  the  stage  of  water. 

On  reaching  the  Siang  the  Lei  joins  a  river  about  its  own  size,  so 
that  northward  from  this  point  there  is  a  stream  of  more  generous  pro- 
portions, with  a  course  almost  due  north,  and  where  the  limits  of  the 
drainage  area  recede  on  the  east  and  west  to  the  provinces  of  Eiang-si 
and  Ewei-chau. 

The  banks  of  the  Siang  are  less  steep  than  those  of  the  Lei ;  the 
hills  in  intermediate  contact  with  it  are  less  pronounced,  and  con- 
sequently there  is  found  a  greater  extent  of  river  *'  bottom  "  or  arable 
lands. 

The  width  of  the  Siang  immediately  below  the  junction  is  about  370 
yards.  At  Lu-kau,  the  mouth  of  the  Lu,  its  chief  influent  from  the 
east,  85  miles  from  the  mouth  of  the  Lei,  the  width  has  increased  to  470 
yards,  and  at  the  Tung-ting  lake  to  850  yards.  All  of  the  above  widths 
represent  approximate  width  between  banks  at  low-water  stage. 

The  fall  of  the  Siang  between  Lei-kau  and  Lu-kau  is  about  0*7  foot 
per  mile,  and  below  Lu-kau  slightly  less.  The  depth  of  the  river  on 
shoals  available  for  navigation  is  variable,  owing  to  the  shoals  them- 
selves shifting  at  every  flood.  In  general  it  can  be  said  that  junks 
drawing  5  feet  of  water  can  reach  Yo-chau  at  all  seasons.  Between  Yo- 
chau  and  Siang-yin  4  feet  of  draft  can  be  counted  on,  except  at  one  point 
in  the  Tung-ting  channel,  where  the  alluvial  deposit  is  apt  to  collect 
during  the  winter,  and  bo  reduce  the  depth  of  water  to  2  feet  I 
navigated  it,  however,  in  a  junk  drawing  3  feet  without  trouble.  A 
very  small  amount  of  annual  maintenance  would  give  a  minimum  depth 
of  4  feet.  Between  Siang-yin  and  Siang-tan  boats  drawing  3  ftet  can 
proceed  during  the  low-water  stage  in  January,  but  with  difficulty. 
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Above  Siang-tan  the  presence  of  a  large  shoal  in  the  great  bend  of  the 
riyer  reduces  the  navigable  depth  to  not  exceeding  2  feet  This  shoal 
places  Siang-tan  at  the  head  of  large-junk  navigation.  Between  there 
and  Heng-chan  the  minimum  depth  falls  to  18  inches,  and  above  that 
point  only  very  small  junks  or  san-pan  can  proceed  at  all.  These 
figures  represent  extreme  low  water  in  mid-winter.  With  the  spring 
rains  the  river  rises  so  that  the  flood  depth  at  Lei-kau  is  probably  10 
feet,  increasing  to  30  feet  at  To-chau.  As  a  general  thing  the  banks  of 
the  river  are  sufficiently  high  to  be  above  flooding.  Occasionally,  and 
usually  at  points  of  influx  of  other  streams,  areas  were  found  so  low  as 
to  be  subject  to  inundation.  As  such  land  is  generally  fertile  and  worth 
cultivating,  the  natives  project  the  same  by  levees.  As  these  low  lands 
are  not  continuous,  the  protecting  levees  are  local,  and  do  not  form,  as 
is  frequently  the  case  along  the  Yang-tse,  an  extended  system. 

The  course  of  the  Siang  is  fairly  straight  and  free  from  the  great 
bends  that  we  find  in  the  Yang-tse,  and  which  lengthen  navigation  on 
that  stream.  Between  Heng-chau  and  the  Yang-tse  there  is  but  one 
large  ditaur — that  of  the  Siang-tan  bend  caused  by  the  hills  at  Ohu-chau 
deflecting  the  river  to  the  west.  In  the  Tung- ting  lake  the  channel 
through  the  alluvial  deposit  is  very  tortuous,  owing  to  the  shifting 
character  of  the  soil. 

The  eastern  part  of  the  province  of  Hu-nan  rises  steadily  from  the 
Siang  to  the  border  of  the  province.  Draining  this  watershed  there  are 
four  principal  streams  flowing  into  the  Siang  above  the  mouth  of  the 
Lei,  of  which  the  largest  are  the  Lu  and  the  Mi  or  Chao-ting. 

The  important  towns  in  Hu-nan,  as  in  other  provinces,  are  located 
on  the  waterways.  The  first  one  to  be  reached  on  leaving  the  Yang-tse 
is  Yo-chau,  situated  5  miles  from  the  former  and  at  the  outlet  of  the 
Tung-ling  lake.  In  1899  Yo-chau  was  declared  a  treaty  port,  and  a 
custom  stafif  was  assigned  to  the  pobt.  No  business  has  been  done,  as 
the  '*  Boxer  "  outbreak  followed  shortly  afterwards.  Yo-chau  contains 
a  population  of  possibly  40,000,  is  walled,  and  has  a  long  gently  sloping 
foreshore,  on  which  junks  can  be  conveniently  beached  at  any  stage  of 
the  river.  Situated  as  it  is  at  the  north  end  of  the  Tung-ting  lake,  it 
18  the  gateway  to  the  province,  for  all  the  in  and  out  traffic  of  all  rivers 
in  Hu-nan  must  pass  by  it.  The  commercial  importance  of  Yo-chau  is 
therefore  assured.  The  topography  of  the  surrounding  country  is  such 
that  a  foreign  settlement  can  be  easily  built  along  the  river-bank,  either 
above  or  below  the  Chinese  city. 

Siang-yin  (lat.  28°  40^  30"  N.,  long.  112°  56'  E.),  a  walled  city  of 
perhaps  20,000  people,  stands  at  the  south  end  of  the  Tung-ting  lake, 
60  miles  from  Yo-chau.  At  times  of  high  water  the  place  becomes  an 
island,  as  the  river  floods  the  country  in  the  rear.  In  order  to  prevent 
its  being  entirely  cut  off,  a  masonry  causeway  has  been  constructed,  con- 
necting the  city,  which  is  above  flood-level,  with  the  hills  behind  it. 
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Chang-8ha  (lat.  28°  12'  N.,  long.  112°  59'  E.),  the  oapiUl  of  tbe 
province,  is  like  Siang-yin  on  the  east  bank,  45  miles  south  by  the  river 
from  the  latter.  In  many  ways  Ghang-sha  is  one  of  the  meet  intereet- 
ing  places  in  China.  Of  all  Chinese  cities  it  is  the  most  anii-foreigii* 
No  missionary  and  but  one  or  two  foreigners  have  ever  succeeded  in 
getting  within  its  walls,  and  even  those  foreigners  who  did  get  in,  did 
80  either  surreptitiously  or  at  night.  After  lengthy  negotiatioDB,  the 
writer  of  this  paper  suooeeded  in  persuading  the  governor  to  receive 
his  whole  imrly  at  a  formal  audience  with  all  Chinese  etiquette  in  ihe 
gOToroor's  yamen,  the  first  foreigners  to  be  so  treated.  The  city  is 
completely  walled,  although  houses  built  between  the  wall  and  the 
river-front  cut  off  any  view  of  the  wall  from  tbe  river-side.  The 
circuit  of  the  wall  is  6  miles,  being  substantially  rectangular  in  plan, 
with  a  length  of  2  miles,  and  a  width  of  1  mile.  The  Chinese  claim 
1,000,000  or  more  as  the  number  of  the  inhabitants,  but  such  claim,  as 
with  most  other  figures  of  Chinese  population,  I  believe  to  be  a  gross 
exaggeration.     Probably  500,000  is  a  better  figure. 

The  btreets  are  of  the  usual  Chinese  type — narrow,  but  well  paved, 
and  the  houses  for  the  most  part  are  well  built.  The  shops  seemed  to 
be  generously  supplied  with  all  kinds  of  goods,  both  native  and  foreign. 
Many  of  tho  latter  that  I  saw  were  not  only  of  the  regular  lino  of  staple 
goois,  such  as  cottons,  kerosene  oil,  lamps,  umbrellas,  timepieoes,  etc., 
but  articles  that  one  would  scarcely  expect  to  find  in  a  city  where  no 
foreigners  resided,  such  as  American  tinned  vegetables  and  fruits,  and 
English  and  German  beer.  As  a  further  indication  of  the  demand  for 
foreign  articles  can  be  noted  the  establishment  of  a  branch  of  a  well- 
known  firm  of  English  chemists  of  Hong  kong  and  ShanghaL  This 
branch  is  in  charge  of  a  Chinese  attendant,  who,  while  he  cannot  com- 
pound foreign  medicines,  nevertheless  sells  all  the  ordinary  preparations. 
We  were  able  to  replenish  part  of  our  stock  of  medicines  and  foreign 
goods  in  this  most  anti- foreign  city.  In  addition  to  its  importance  as 
tbe  provincial  capital,  and  therefore  tho  official  residence  of  the 
governor  and  other  high  provincial  officers,  Chang-sha  is  a  flourishing 
manufacturing  centre  in  wooden  articles,  principally  furniture  and 
cofliDS,  in  silver  and  pewter  ware  and  paper.  When  the  present 
Emperor  was  first  in  power,  he  appointed  as  governor  of  Hn-nan  a 
liberal  and  advanced  oilicial  named  Chen  Fao-cheng,  who  endeavonred 
to  overcome  the  antipathy  of  the  Hu-nanese  to  foreigners.  He  founded 
what  are  called  *^  foreign  "  schools,  namely,  those  where  science  and 
modern  subjects  are  taught,  inviting  Chinese  teachers  to  come  from 
Shanghai  for  this  purpose,  and  even  went  ho  far  as  to  instal  an  electric- 
light  plant  and  a  telegraph-line.  With  the  advent  of  the  Empress 
Dowager  to  power,  C'hen  Pao-oheng  was  dismissed,  and  Yu  Lien-san,  a 
conservative,  was  put  in  power,  who  immediately  set  about  to  undo 
Avlnt  his  predecessor  had  l»egun  in  the  way  of  reform.     As  a  singular 
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indication  of  the  value  of  modem  soienoe  as  an  agent  of  reformation,  the 
electric  light,  having  demonstrated  its  practicability  and  its  advantages, 
was  not  only  allowed  to  remain,  but  was  actually  extended.  t)hang-sha 
therefore  presented  the  curious  anomaly  of  being  the  most  hostile  city 
to  all  foreign  ideas,  and  yet  using  one  of  the  few  foreign  inventions 
which  does  not  claim  previous  Chinese  origin. 

Siang-tan  (lat.  27°  54'  30"  N.,  long.  112°  61'  30"  E.)  lies  by  the  river 
30  miles  south  from  Chang-sha,  and  situated  at  the  great  bend  in  the 
river.     The  original  city  of  Siang-tan  is  quite  small,  as  indicated  by  the 
wall,  containing  the  several  official  yamen,  some  large  temples,  and  a 
few  buildings.     The  great  shoaling  of  the  Siang  just  above  Siang-tan, 
forced  upon  the  city  a  peculiar  prominence  as  soon  as  the  Hu-nanese 
began  to  trade  with  other  ports  of  the  empire.     Junks  capable  of 
navigating  the  Yang-tse  can  ascend  the  Siang  as  far  as  Siang-tan,  where 
the  cargoes  are  transhipped  to  smaller  boats  capable  of  ascending  the 
several  rivers  above  that  point.     In  like  manner,  coal  and  other  Hu- 
nanese  products  arrive  at  Siang-tan  in  small  lots,  and  are  there  com- 
bined into  larger  cargoes  for  outward  shipment.     This  necessity  fox 
transhipment  naturally  developed  commerce  by  wholesale  on  the  part  of 
native  Chinese,  who  purchase  cargoes  of  imported  goods,  and  hold  them 
at  Siang-tan  until  re-sold  in  smaller  consignments  for  interior  points. 
Siang-tan  has  thus  become  a  great  distributing  metropolis.     The  new 
or  commercial  city  has  extended  itself  northward  from  the  old  walled 
city  along  the  river-bank  for  a  distance  of  3^  miles,  so  as  to  give  the 
maximum  of  access  to  the  trading  junks,  which  form  a  solid  mass  as 
they  lie  side  by  side  against  the  shore.     Parallel  with  the  river  are  two 
business  streets,  and,  back  from  them,  minor  streets  and  reaidenoes. 
The  width  of  the  city  does  not  exceed  half  a  mile.     On  account  of  its 
elongated  shape,  giving  an  exaggerated  impression  of  size,  and  of  the 
large  amount  of  business  which  is  transacted,  only  a  small  portion  of 
which  is  local,  Siang-tan   has  earned   the  reputation  of  being  very 
populous,  estimates  of  the  number  of  inhabitants  ranging  from  1,000,000 
to  3,000,000.     Having  had  an  opportunity  to  inspect  the  city,  and  having 
ascertained  its  thin  width,  I  am  forced  to  doubt  whether  the  population 
exceeds  G00,000.     But  as  to  its  commercial  activity  and  importance  there 
is  no  question.     Its  shops  are  as  well,  if  not  better,  provided  than  those 
of  Chang-sha,  and  unquestionably  a  larger  business  is  transacted,  but 
the  business,  as  explained  above,  is  almost  wholly  one  of  commission » 
and  there  is  none  of  the  producing  or  manufacturing  activity  that  is  so 
manifest  at  the  provincial  capital. 

Above  Siang-tan  the  cities  of  note  are :  Heng-chau  (lat.  26^  56'  30"  N., 
long.  112°  35'  E.),  with  a  population  of  20,000,  at  the  limit  of  naviga- 
tion for  boats  drawing  over  12  inches ;  Lei-yang,  on  the  Lei-ho,  the 
centre  of  the  coal  district  of  southern  Hu-nan,  with  perhaps  4000  to 
5000  population ;    Cheng-ohau,  already  described  ss  point  of  transfer 
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from  boats  to  the  Cheliag  highway,  oontaiaing  5000  popnlation ;  Li-ling, 
on  the  Ln-ho,  the  chief  diatribnting  point  of  central  eastera  Hn-nao, 
a  city  of  considerable  commercial  activity,  with  a  population  of  20,000  ; 
and  in  soutb-eaBtern  Hn-nan,  the  cities  of  Yn  and  An-jen,  with  4000  and 
2600  each.  The  only  other  city  of  importance  in  Hn-nan  is  Cbang-te, 
at  the  bead  of  junk  navigation  on  the  Vnen  kiang.  It  bears  to  north- 
western Hu-nan  the  same  relation  that  Siang-tan  doss  to  central,  but  it  ia 
neither  as  large  nor  as  important,  since  the  north-weatem  section  of  the 
province  is  less  prosperoas  than  the  central,  Ita  population  is  estimated 
by  the  natives  at  various  figures  from  100,000  and  upwards. 


■BiHa-inHa  ooal  niSTBicr. 

From  an  eoonomic  geological  point  of  view,  Hu-nan  invites  attention 
chiefly  through  it«  coal-measnreB.  As  no  Bystematio  investigation  of 
the  province  has  ever  been  made,  it  is  still  impossible  to  give  complete 
details. 

The  only  notes  hitherto  obtainable  on  the  geology  of  the  province  are 
those  of  Biohthofen.  His  observatioDS,  however,  were  made  wholly 
from  boats.  The  rooks  of  the  northern  part  of  the  province  are  of  soft 
sandatone.  At  some  point  near  Siang-tan  the  ooal-measnres  begin, 
extending  easterly  to  the  boundary  between  Hu-nan  and  Eiang-si,  and 
westerly  to  an  unknown  extent.  The  whole  of  the  province  east  of  the 
Slang  kiang  and  south  of  Siang-tan  is  underlaid  with  coal. 

The  greater  part  of  Hu-nan  coal  is  anthracite,  and  as  the  natives 
prefer  to  bum  what  they  oall  a  non-smoky  ooal  in  their  chimneyless 
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boMKcs,  no  great  effort  was  made  until  very  recently  to  explore  the 
bituminous  deposits.  Kichtbofen,  in  fact,  baa  stated  that  the  sonfbem 
field  was  wholly  anthracite,  and  that  altbongh  the  Siang  rirer  field  was 
bituminous  in  character,  it  was  of  very  inferior  quality.  In  these 
statements  he  erred,  due,  in  the  first  instance,  to  his  not  being  allowed 
to  land  to  explore  the  field  in  detail ;  and,  in  the  second  inatance,  to  the 
fact  that  bituminous  coals  were  not  specially  sought  after,  and  therefore 
not  developed. 

Taking  up  first  the  coal-fields  in  the  north,  the  meet  important 
deposit  60  far  discovered  is  that  in  the  neighbourhood  of  Ping-hsiang. 
This  city,  with  a  population  of  .10,000,  is  situated,  not  in  Hu-nan,batin 
Kiang-si.  Since,  however,  it  lies  within  the  Siang  basin,  and  con- 
sequently has  an  outlet  via  the  Siang  kiang,  it  can  be  considered  as 
Hu-nan  coal.  This  Ping-hsiang  coal  is  coking  bituminous  of  a  very 
high  grade,  showing  on  analysis  fixed  carbon  varying  from  55  to  67  per 
cent. ;  volatile  carbon,  ;J0  to  2.")  per  cent. ;  ash,  about  8  to  10  per  oent, 
with  moisture  and  sulphur  both  low,  the  latter,  in  fact,  being  much  less 
than  1  per  cent.  As  the  coke  is  strong  and  compact,  this  is  evidently  a 
fuel  that  can  be  used  for  steam  and  metallurgical  purposes.  There  are 
at  Ping-hsiang  five  known  seams,  two  of  which  have  a  thickness  of  5  to 
0  feet  each,  while  the  others  are  thinner,  varying  from  2  to  3  feet. 
They  dip  to  the  south-west. 

Samples  of  coal  said  to  be  mined  near  Siang-tan  were  obtained, 
which  on  analysis  proved  to  be  bituminous,  with  53  per  cent,  fixed 
carlmn  and  .'^0  per  cent,  volatile  matter.  This  would  seem  to  indioate 
that  the  bituminous  deposit  extended  from  Ping-hsiang  to  the  Siang 
kiang.  South  of  this  the  coals  generally  change  their  character,  the 
proportion  of  fixed  carbon  increasing,  and  of  volatile  matter  decreasing, 
so  that  from  the  bituminous  the  variety  passes  through  semi-anthracite 
to  anthracite.  The  exjx)sed  rocks  also  change  their  appearance  from 
sandstone  to  limestone  and  shales. 

In  eastern  Hn-nan,  along  the  road  leading  south  from  Li-ling  through 
Yu  and  An-jen,  coal  is  mined  for  local  consumption.  Apparently  the 
whole  of  this  part  of  the  province  is  coal-bearing,  but  no  extensive 
development  work  has  been  done.     Such  coal  as  is  mined  is  anthracite. 

The  great  coalfield  of  Hu-nan,  and  which  has  made  the  province 
famous,  is  the  Lei-bo  field,  which  extends  southerly  from  the  junction 
of  the  Lei  and  Siang  rivers,  and  covers  the  Lei  valley.  This  coal,  being 
easily  mined  and  having  water  transportation  facilities  at  hand,  has 
been  worked  for  a  great  many  years,  and  has  found  its  way  to  all 
points,  not  only  in  the  Siang  valley,  but  along  the  Yang-tse  as  far  as 
Shanghai.  As  it  has  been  chiefly  anthracite,  the  term  Hu-nan  coal 
has  become  synonymous  with  that  variety,  and  it  is  likely  that  coals 
that  have  come  from  other  parts  have  been  and  are  sold  nnder  the 
trade  name  of  *'  Hunan  coal." 
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From  Yung-hsing  northward  the  native  rocte  are  moetly  sbalee,  all 
mnch  disturbed,  with  a  dip  usually  varying  from  20°  to  40',  although 
in  Borne  instances  it  was  found  vertical.  The  eeame  outcrop  above 
drainage,  and  have  a  thioknees  varying  from  5  to  10  feet,  althongh  one 
seam  was  reported  to  have  a  thioknees  of  20  feet.  These  seams  are 
attacked  at  the  ootcrop,  and  worked  downward  by  means  of  a  drift 
about  4  to  5  feet  square,  the  coal  being  dragged  up  the  incline  in 
baskets  by  coolies.  No  side  drifts  are  made,  but  the  main  one  is  carried 
down  UDtil  either  water  is  reached,  which,  od  account  of  the  lack  of 
pumps,  presents  an  insuperable  obstacle  to  further  progress,  or  until 
the  depth  is  too  great  for  men  to  be  able  to  carry  up  the  coal,  when 
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operations  are  stopped,  and  the  so-called  mine  is  abandoned.  In  com- 
position  Ibeee  coals  contain  from  TO  to  80  per  cent,  fixed  carbon,  with 
ash  from  9  per  cent,  upwards.  On  account  of  the  very  disturbed  con- 
dition of  the  rocke,  all  the  Eeams  have  been  subjected  to  a  grinding 
oolion,  to  that,  unfortunately,  most  of  the  coals  are  of  a  very  friable 
Bature,  orumbling  easily  into  dust.  In  the  estimation  of  the  Chinese 
this  is  not  a  serious  fault,  as  they  break  up  all  coal  into  fioe  particles 
and  mix  them  with  clay  into  balls  about  3  iaches  in  diameter  beTore 
the  coal  is  retailed.  It  is,  therefore,  quite  possible  that  a  thorough 
systematic  examination  will  show  deposits  of  bard  coal  which  have 
been  neglected  in  favour  of  the  softer  kinds.  Odo  such  coal  attracted 
my  attention — a  very  hard  anthracite  found  10  to  12  miles  up  the  Fei 
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kiang  from  the  Lei-ho.  This  coal  lay  at  the  apex  of  an  anticlinal 
axis,  nearly  horizontal,  and  therefore  bnt  little  disturbed.  Analysis 
showed  it  to  contain  86  per  cent,  fixed  carbon,  abont  3  per  cent,  of 
volatile  matter  and  moisture,  less  than  6  per  cent,  ash,  and  only  0-2  per 
cent,  sulphur.  Its  chemical  and  physical  qualities  would  permit  its  u^e 
direct  in  a  blast  furnace  according  to  American  practice.  Although 
every  little  town  on  the  river-bank  north  of  Yung-hsing  is  a  coal- 
shipping  point,  the  centre  of  the  industry  is  at  Lei-yang,  a  name  some- 
times applied  to  the  whole  district. 

South  of  TuDg-hsiug  a  marked  geographical  change  occurs.  The 
shales,  as  the  surface  rock,  disappear,  their  place  being  taken  by  a  hard 
red  sandstone  in  thick  strata.  When  first  found  on  going  south  from 
Yung-hsing,  these  strata  dip  to  the  south-east  at  an  angle  of  30^  In  a 
distance  of  about  5  miles,  during  which  the  angle  of  dip  is  gradually 
decreasing,  a  synclinal  axis  is  reached,  when  the  dip  changes  to  the 
north-west  with  a  constantly  increasing  iuclination.  After  crossing 
this  formation  for  a  distance  of  about  10  miles  in  a  straight  line,  a 
range  of  hills  averaging  2000  feet  in  height  is  met,  whose  direction  is 
north-east — south-west.  In  this  range,  and  beneath  the  sandBione,  is 
a  deposit  of  bituminous  coal. 

Mining  operations  in  this  field  have  been  carried  on  for  more  than 
a  hundred  years,  so  that  the  existence  of  the  deposit  has  been  thoroughly 
established.  Apparently  it  is  a  small  basin  in  the  midst  of  the  large 
anthracite  deposit,  for  coal  of  the  latter  variety  is  found  on  all  ddes. 
The  basin,  which  goes  by  the  general  name  of  Shing-ning,  but  whose 
chief  village  is  San-to,  has  a  known  length  of  at  least  13  mileay  and  a 
width  unexplored,  as  no  deep  borings  have  been  made.  There  axe  said 
to  be  seven  veins,  whose  thickness  varies  from  2  to  10  feet,  with  a 
*' strike"  north-east — south-west,  and  a  dip  to  the  north-west  at  an 
average  angle  of  apparently  about  20^  The  coal  bums  freely  with  a 
long  flame,  and  produces  a  strong  coke.  On  analysis  the  fixed  carbon 
was  found  to  vary  from  58  to  74  per  cent. ;  the  volatile  matter  from 
14  to  19  per  cent.;  and  the  ash  from  9  to  25  per  cent.  More 
careful  miniug  and  the  washing  of  the  coal  would  materially  reduce 
the  last.  As  all  the  mines  are  worked  from  the  outcrop,  it  is 
possible  that  deeper  operations  would  develop  a  more  compact  and 
cleaner  fuel. 

South  of  the  Shing-ning  district  to  the  line  between  Hu-nan  and 
Ewang-tung  anthracite  is  again  found,  with  fixed  carbon  averaging 
78  per  cent.,  volatile  matter  10  per  cent.,  ash  9  per  cent.,  and  moisture 
3  per  cent.  All  the  deposits  so  far  opened  produce  a  coal  that  crumbles 
into  dust,  and  which  can  be  burned  only  by  mixing  with  day  according 
to  Chinese  practice,  or  be  compressed  into  briquettes. 

The  Hu-nan  coalfield  is  very  extensive,  and  contains  an  enormous 
tonnage  of  coals  of  different  varieties.     It  needs  careful,  thorough,  and 
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ayatemstio  exploration  with  a  diamond  drill,  for  it  is  probable  tbat 
tbfl  most  valaable  deposits  vill  be  fonnd  below  th«  sarfaoe,  where  they 
may  be  more  compact. 

The  topography  of  Ha-nan  presente  a  muoh-broken  surface.  With 
narrow  valleya  and  limited  areas  of  lands  capable  of  being  irrigated, 
Hn-nan  does  not  rank  as  a  province  of  agricnltnTal  wealth,  except  in 
the  Dortli- eastern  portion.  The  most  valnable  crop  is  tea,  grown  chiefly 
to  the  east  and  north-east  of  Siang-yin,  and  which,  when  gathered,  finda 
its  way  from  the  Ha-nan  farms  to  the  market-towna  on  the  Yang-tse,  or 
to  Hsin-tien  on  the  border-line  between  Hn-nan  and  Hn-peh,  where  it 


is  bonght  by  Chinese  bnyers  and  shipped  by  junk  to  Hankau.  Inferior 
grades  of  tea  are  grown  elsewhere  in  the  province,  bat  chiefly  for  local 
consumption,  except  in  the  neighbonrhood  of  Gheng-ohan  in  Southern 
Hn-nan,  whence  it  is  sent  to  Canton.  Other  crops  are  rice,  raised 
everywhere  in  the  province  wherever  snitable  irrigation  can  be  obtained ; 
cotton,  tobacco,  vegetables  for  ]ooal  oonsamption,  and,  in  the  sonth, 
oranges  in  great  qnantity  and  of  excellent  quality.  The  most  fertile 
portions  of  the  Siang  valley  are  in  the  vicinity  of  Siang-tan  and  along 
the  Ln-ho.  It  is  in  the  latter  district  that  rice  ie  raised  in  sufficient 
quantity  to  snpply  local  need  and  be  shipped.  More  than  600,000 
picnls,  or  say  40,000  tons,  are  shipped  annually  to  points  oatside  of 
Ha-nan. 

In   previous  yeare  the  rongh  hillsides  of  southern   and   western 
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TTii-nan  furnished  great  quantities  of  timber,  and  although  the  large 
IreeK  have  long  since  been  cut,  extensive  rafts  of  small  second-growth 
timber  are  frequent  sights  on  the  Tang-tiug  lake  or  on  the  Slang.  It 
was  interesting  to  note  that  the  natives  are  beginning  to  recognize  the 
value  of  growing  timber,  and  that  tree-farms  on  an  extensive  scale  were 
seen  in  several  places,  but  chiefly  in  the  vicinity  of  Siang-yin.  The 
pine,  probably  on  account  of  its  rapid  growth,  was  in  each  case  selected 
as  the  tree  to  be  raised.  Some  of  the  trees  had  almost  reached  a  point 
where  they  would  pay  to  cut.  That  arboroaltnre  had  proved  itself  to 
be  a  successful  venture  was  indicated  by  the  quite  general  setting  out 
of  young  plants.  So  much  of  Hu-nan  is  nnsuited  for  farming,  but  is 
adapted  for  forestry,  that  it  is  safe  to  predict  that  the  thrifty  Chinese 
will,  when  they  are  convinced  of  the  financial  return,  devote  a  very 
large  proportion  of  the  surface  of  the  province  to  tree-farms.  Another — 
in  fact,  one  might  say  the  only  other — use  to  which  the  hillsides  are 
put,  except,  of  course,  in  those  districts  capable  of  raising  tea,  is  for 
the  growing  of  the  tea-oil  plant  {Camellia  8a8anqua\  a  shrub  with  a 
height  of  about  1 0  feet,  and  a  small  trunk,  from  which  the  natives  com- 
press an  oil  suitable  for  all  kinds  of  domestic  uses,  and  forming  an 
article  of  internal  commerce. 

In  the  way  of  manufactures,  the  article  made  in  the  largest  quantity 
seenDB  to  be  pottery,  usually  in  the  shape  of  large  water-jars  or  roof- 
tiles,  the  latter  sometimes  coloured.  Local  officials  stated  that  these 
jars  were  shipped  to  all  parts  of  the  Yang-tse  valley  wherever  boats 
could  reach.  Junks  laden  with  them  outward  bound  were  seen  in 
great  numbers.  Next  to  pottery ;  furniture,  paper,  and  bricks  seem  to 
rank  in  importance  as  articles  of  manufacture. 

The  architecture  of  the  houses  and  the  details  of  all  kinds  of  con- 
struction exhibit  the  same  characteristics  that  are  common  to  similar 
structures  in  other  parts  of  the  empire.  The  cities  are  walled,  with 
double-gate  towers  of  proportions  formidable  against  anything  but 
modern  artillery.  The  streets  and  houses  in  the  cities  resemble  thote 
of  other  parts  of  Central  China,  while  the  farm-houses  vary  in  their 
design  according  to  the  fertility  and  prosperity  of  the  district.  In  tb6 
farming  sections  of  the  Siang  and  Lu  valleys,  artistically  designed 
and  substantially  constructed  buildings  set  within  a  compound  be^Mtk 
good  crops  and  a  farmer  of  means.  Along  eastern  Hu-nan,  where  tibe 
soil  is  poor  and  arable  land  scarce,  the  houses  are  built  of  half-hnmcd 
bricks,  with  thatched  roofs,  the  whole  meagre  and  unkempt,  indicating 
a  hard  struggle  to  maintain  existence. 

The  bridges,  as  elsewhere  in  China,  excite  the  admiration  of  Hb 
traveller,  especially  of  one  of  scientific  training.     The  smaller  structure* 
are  composed  of  stone  stringers,  while  the  longer  ones  are  arches,  some  of 
the  latter  being  structures  reflecting  great  credit  upon  the  designers.    A^^ 
Li-ling  there  exists  an  extraordinary  wooden  cantilever,  consisting  ^* 
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six  spans,  with  a  total  length  of  480  feet  and  a  width  of  20  feet.  This 
oxoeedingly  interesting  bridge,  whose  history  I  conld  not  learn,  has 
masonry  piers  with  a  snperstructare  of  large  timbers  in  layers,  at  right 
angles  to  eaoh  other,  forming  projecting  arms  oyer  the  piers  until  the 
span  is  narrowed  to  a  width  to  be  bridged  by  a  timber  stringer. 

Irrigation  works  are  found  everywhere,  provided  the  land  is  capable 
of  raising  rice.  The  commonest  form  is  a  pond  or  reservoir  with  an 
earth  embankment,  constructed  at  an  elevation  sufficient  to  allow  the 
impounded  waters  to  drain  naturally  over  the  fields.  Diversion  weirs 
of  stone  or  concrete  were  found  on  the  small  streams,  while  on  those 
rivers  whose  fall  was  insufficient  to  permit  their  waters  to  be  diverted, 
undershot  water-wheels  with  buckets  to  raise  water  are  employed. 
This  last  device  is  mechanically  very  uneconomical,  but  as  each  wheel 
suffices  to  raise  enough  water  to  irrigate  a  rice-field,  that  is  all  the 
individual  owner  asks  for. 

It  bad  been  anticipated  that  the  Cheling  highway  and  pass  of  the 
same  name  marked  the  low  level  in  the  Nanling  range,  for  even  such 
accurate  observers  as  Eichthofen  and  Morrison  had  not  questioned  the 
prevalent  belief.  In  their  journeys,  however,  they  were  hurried  through 
by  tbe  Chinese  officials,  and,  moreover,  were  not  engaged  in  making 
specific  determinations.  In  the  present  inquiry  such  a  matter  was  of 
the  utmost  importance  to  be  determined  accarately  and  beyond  question. 
A  very  small  amount  of  investigation  sufficed  to  indicate  that  ground 
lower  than  the  Cheling  pass  existed  in  the  same  neighbourhood,  but  the 
discovery  of  such  ground  was  a  matter  of  considerable  difficulty,  owing 
to  a  peculiar  geological  formation.  By  tracing  on  foot  individu^ 
streams  to  their  springs,  the  true  pass  was  discovered  to  lie  some 
5  miles  north-east  of  the  Cheling,  and  that  the  so-called  Cheling  pass 
was  only  a  false  pass  on  the  flank  of  a  valley,  and,  instead  of  marking 
the  divide  of  the  Yang-tse  and  the  China  sea,  it  actually  lay  in  the 
drainage  area  of  the  latter. 

The  Nanling  range  runs  east  and  west.  Just  east  of  the  Cheling 
highway  there  runs  a  sharply  marked  spur,  both  north  and  south, 
whose  ridge  was  estimated  to  be  at  an  elevation  of  2000  feet  above  the 
surrounding  country,  with  the  peaks  1000  feet  above  the  ridge.  The 
northerly  extension  of  this  ridge  separates  the  valley  of  tbe  upper  Lei 
from  that  of  the  Yu-tan,  and  its  uninterrupted  continuance  we  traced 
to  the  junction  of  the  two  streams.  This  ridge  precludes  the  poesibilify 
of  any  other  low  pass  through  the  Nanling,  except  the  remote  chance 
of  one  existing  at  the  headwaters  of  the  Lei.  As  the  Chinese  report  no 
pass  until  the  Meling  in  Eiang-si  is  reached,  it  is  fair  to  presume  that 
this  statement  is  correct,  and  that  there  is  no  break  in  the  main  range 
between  Cheling  and  Meling.  South  of  tbe  main  range  the  above- 
mentioned  ridge  continues  to  Shao-chau,  forming  the  divide  between 
the  waters  of  the  upper  Pei-ho  and  tbe  Wu-ehwei. 
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This  ri'fge  stands,  therefore,  like  a  great  wall,  along  whose  western 
foot  flow  the  Ya-tan  and  Wu-shwei  rivers,  the  waters  of  which  are  found 
even  in  dry  seasons  within  half  a  mile  of  each  other.  On  the  west 
side  of  these  streams  the  hills  again  rise,  forming  the  flank  of  another 
bat  mnoh  smaller  spur  of  the  Nanling,  on  which  flank  the  Oheling 
highway  has  been  located  going  throngh  a  gap  or  false  pass,  and  to 
which  the  name  of  Cheling  pass  has  been  given.  The  reason  for  this 
mistake  on  the  part  of  the  Chinese  is  due  to  the  peculiar  formation  of 
the  valley  proper.  The  local  rock  is  a  soft  and  soluble  limestone. 
Crossing  the  valley  are  five  dykes  of  harder  limestone  that  have  resisted 
erosion.  These  cross-dykes  occur  in  two  pairs  in  a  distance  of 
4|  miles,  with  a  single  one  about  midway.  The  height  of  the 
northern  pair  is  90  feet,  with  an  interval  of  1500  feet.  The  wall  of 
the  north  one  of  the  northern  pair  is  quite  steep,  coming  to  a  sharp 
edge  on  top.  The  south  one  has  a  steep  wall  on  the  north  side,  but  a 
more  gradual  ascent  on  the  south.  The  tiny  basin  between  them  is 
cultivated  at  the  bottom,  and  is  only  1 0  feet  higher  than  the  ground 
immediately  to  the  north  of  the  north  dyke.  The  divide  of  the  waters 
between  the  Yang-tse  and  the  China  sea  takes  place  immediately  to  the 
south  of  the  south  dyke,  the  Yu-tan  flowing  north  and  through  the 
limestone  rock  of  the  two  dykes  themselves.  The  survey  party,  to 
commemorate  the  discovery,  named  the  pass  '*  Parsons  gap."  The 
Wu-shwei  flows  south  from  this  point,  gradually  increasing  in  size.  By 
the  time  the  intermediate  dyke  is  reached  it  is  a  permanent  stream,  and 
pierces  the  dyke  by  means  of  a  natural  tunnel ;  and,  again,  likewise 
flows  through  the  southern  pair  of  dykes,  which  latter  resemble  the 
northern  ones,  except  that  they  are  larger.  Their  height  is  about 
150  feet,  with  an  equal  width  on  top,  and  an  intervening  distance  of 
about  2000  feet.  The  Wu-shwei  at  this  point  is  a  well-defined  small 
river,  even  in  dry  seasons,  is  at  all  times  clearly  in  evidence  at  the 
bottom  of  the  valley,  and  issues  from  the  sides  of  the  dykes  with  a 
strong  and  vigorous  flow  like  a  huge  spring.  To  one  standing  at 
either  the  north  or  south  end  of  this  valley,  the  cross-dyke  gives  every 
appearance  of  a  terminal  divide,  and  there  is  nothing,  except  a  personal 
examination,  that  leads  one  to  suspect  that  the  highway  is  not  what  it 
appears  to  be.  The  native  maps  place  the  divide  between  the  Yang-tse 
and  China  sea  at  the  southernmost  dyke,  near  the  village  of  Yao-tien, 
and  are,  of  course,  in  error.  The  elevation  of  the  divide  of  the  water- 
shed is  about  120  feet  lower  than  Cheling,  or  about  1080  feet  above 
tide.  Baron  Eichtbofen  gave  the  elevation  of  Cheling  at  about 
1000  feet,  and  Mr.  Morrison  put  it  down  as  not  exceeding  1200  feet, 
both  of  which  observations  were  based  on  barometric  readings,  but 
our  instrumental  determinations  confirmed  Mr.  Morrison's  limiting 
figure. 

The  provincial  boundary  between   Hu-nan  and    Ewang-tung   lies 
No.  VI.— JuNi-;  1902.]  3  c 
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15  miles  soath  of  Cbeling,  and  therefore  not  coincident  with  the 
drainage  lines.  The  change  from  Hn-nan  to  Ewang-tnng  is  at  once 
noticed  in  the  architecture  of  the  honses,  as  the  latter  follow  the  more 
solid  Cantonese  type  of  constmction.  The  singular  Ewang-tnng  pawn- 
shop, with  its  high  and  massive  masonry  tower,  in  whioh  all  goods 
are  stored,  supposedly  safe  from  attack  by  fire  or  thieves,  is  also  at  once 
found. 

Kwang-tnng  is  freely  open  to  foreign  travel,  and  has  been  fully 
explored  and  accurately  mapped,  at  least  as  far  north  from  Canton  as 
Shao-chau.  The  maps  accompanying  this  paper  give  the  details 
corrected  for  the  Wu-shwei,  which  is  the  west  branch  of  the  Pei-ho  after 
its  dividing  at  Shao-chau.  From  the  end  of  the  Cheling  highway  at 
I-chang  to  Lo-chang,  a  distance  by  water  of  44  miles,  the  river  flows 
through  a  continuous  gorge  with  a  succession  of  rapids,  the  average  fall 
of  the  stream  being  8  feet  per  mile.  Between  Lo-chang  and  ShaoHchao, 
30  miles,  the  valley  is  much  constricted,  but  the  fall  is  less,  being  at 
the  rate  of  3*3  feet  per  mile. 

North  of  Shao-chau  the  province  of  Ewang-tung  possesses  a  veiy 
scant  population.  Along  our  rente  the  only  places  beyond  little 
hamlets  of  boatmen  are  Shao-chau,  Lo-chang,  Ping-shih,  and  I-chang. 
The  first  named  is  a  city  of  some  importance,  containing  probably 
10,000  people.  It  is  at  the  head  of  large  junk  navigation,  i,e.  available 
draught  at  low- water  stage  of  12  inches,  and  where  all  cargoes  destined 
for  the  Cbeling  vid  the  Wu-shwei,  or  the  Meling  vid  the  Pei-ho  are 
transhipped.  Lo-chang  owes  its  experience  to  the  fact  that  it  is  the 
point  where  the  rapids  begin,  and  is  therefore  the  limit  of  small  junk 
navigation,  for  between  Lo-chang  and  Shao-chau  boats  must  draw  less 
than  12  inches.  At  Lo-chang  all  cargoes  are  divided  and  loaded  into 
small  san-pan,  drawing  3  or  4  inches  at  the  maximum  for  transit 
between  there  and  Ping-shih  or  I-chang,  where  they  are  unloaded 
finally  for  packing  over  the  Cheling.  Beyond  being  re-loading  stations, 
these  places  have  no  other  reason  to  exist.  Lo-chang  has  a  population 
of  about  2500,  and  Ping-shih  and  I-chang  about  1500  each. 

The  coalfield  of  Hu-nan  extends  southward  to  Shao-chau,  but  has 
never  been  seriously  developed,  owing  to  lack  of  demand,  as  Canton 
and  vicinity  can  be  more  readily  and  cheaply  supplied  from  West  river 
points,  Tonking,  or  even  Japan.  With  proper  transportation  facilities, 
the  coals  of  northern  Ewang-tung  will  be  developed.  They  are 
anthracite  or  semi-anthracite,  samples  obtained  by  me  showing  on 
analysis  fixed  carbon,  80  to  83  per  cent ;  volatile  matter,  12  to  15  per 
cent. ;  and  ash,  6  to  9  per  cent.  These  coals  were  firmer  than  the  aversgs 
Hu-nan  coal.  South  of  Shao-chau  the  province  of  Ewang-tung  is  flo 
well  known  that  I  can  add  but  little  that  is  new. 

The  population  of  Hu-nan,  and  for  that  matter  the  whole  of  China« 
has,  I  believe,  been  very  much  over-estimated.    I  travelled  through  the 
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most  densely  populated  districts,  and  am  convinced  that  the  ordinarily 
stated  figure  of  20,000,000  for  Ha-nan  is  too  great  by  a  half.  Outside  of 
Chang-sha  and  Siang-tan  there  are  no  great  centres  of  population,  while 
the  country  villages  are  very  few  and  small  as  soon  as  one  departs  from 
the  trade  routes. 

At  the  beginning  of  this  paper  mention  was  made  of  observations 
as  to  magnetic  variation.  At  Hankau  the  variation  was  found  to  be 
about  40'  W.,  and  this  variation  to  diminish  gradnally  to  Cheling, 
where  the  line  of  "No  variation"  was  crossed,  from  which  point  it 
increased  to  the  east  to  Canton,  where  it  was  determined  to  be  45'  E. 

The  coalfields  of  Hu-nan  have  been  described  because  they  came 
under  particular  notice;  but  other  minerals,  such  as  iron,  copper, 
antimony,  lead,  and  silver,  are  believed  to  exist  in  paying  quantities, 
but  have  never  been  developed.  On  account  of  its  mineral  wealth  and 
location  on  the  natural  highway  between  Central  and  Southern  China, 
Hu-nan  is  certain  to  be  a  great  factor  in  the  future  commercial  and 
industrial  growth  of  China. 


PROF.  CVIJIC  ON  THE  STRUCTURE  OF  THE  BALKAN 

PENINSULA. 

By  Dr.  EABL  PEUCKER. 

Pbof.  Cvijio,  to  whom  we  are  indebted  for  defioite  proof  of  the  glaciation  of  the 
mountains  of  the  Balkan  peninsula  during  an  ice  period,*  and  for  the  solution  of 
the  problem  of  the  great  Macedonian  lakes,  has  applied  the  great  store  of  ohserva- 
tional  data  at  his  disposal  to  the  unrayelling  of  the  life-history  of  the  region.  The 
investigation,  which  was  no  doubt  prompted  in  part  by  the  problems  suggested  by 
Eduard  Suess  in  '  Das  Antlitz  der  Erde/  is  of  exceptional  interest  and  value  as  a  geo- 
graphical study.f 

The  chief  points  to  be  elucidated  are,  (1)  the  structure  of  the  ancient  core  of  the 
penin8uh^  consisting  chiefiy  of  crystalllDe  rocks ;  (2)  the  relation  of  the  core  to  the 
mountains  resting  upon  it,  which  are  composed  of  more  recent  sedimentary  forma- 
tions ;  (3)  the  relations  of  those  mountain  systems  to  one  another — a  chapter  of 
surprises ;  and  (4)  the  relation  of  the  internal  tectonic  conditions  to  the  surface  forms 
of  mountain  and  coast-line. 

Prof.  Gvijic's  researches  can  be  directly  connected  with  those  of  the  following 
investigators :  in  the  west,  A.  Bou^  Viquesnel,  A.  Bittner,  E.  Tietze,  E.  Hassert ; 
in  the  south,  M.  Neumayr,  F.  Teller,  A.  Philippson,  Hilber ;  in  the  north-east, 
Ferdinand  von  Hochstetter  and  Franz  Toula. 


*  J.  Gvijic, '  Das  Bilagebirge  und  seine  ehemalige  Vergletsoherung,  Zeit$ehri/t  der 
OtteOuihaftfitr  Erdkunde,  Berlin,  1898,  pp.  201-253.  Also  Qeographical  Journal,  vol. 
xiii.  pp.  427,  655. 

t  The  first  publication  will  be  found  in  a  series  of  short  papers,  maps,  and  sections 
appearing  in  the  SiUungiberiehie  der  Kai$erUehen  Akademie  der  Wi$9ensehaften,  Vienna. 
vol.  ex.  A  complete  account  of  all  the  observations  and  results  will  appear  later  in 
book  form. 

3o  2 


730     PROP.  CVIJld  ON  THE  STRUCTURE  OF  THE   BALKAN  PENINSULA. 

The  ancient  core  of  the  Balkan  peninsula  is  analogous  to  the  mcusifs  of  the 
Scottish  mountains  in  Great  Britain,  of  the  central  plateau  in  France,  and  of  Bohemia 
in  Central  Europe;  it  may  be  termed  the  "Rhodope"  mctsn/,  from  the  name  of  its 
extensive  mountain  system  (see  map),  and  it  includes,  in  the  widest  sense,  the 
mountain  regions  of  the  central  and  southern  part  of  the  peninsula.  It  begins  in  the 
south  of  the  Balkans,  sends  a  branch  north-westward  through  the  middle  of  Serbia 
to  the  border  of  the  old  Hungary-Croatian  mass^  which  has  almost  disappeared,  extends 
to  the  MgesLU  sea,  and  eastwards  to  the  Black  sea.  The  outline  of  the  western 
boundary  can  be  seen  from  the  map ;  its  trend  is  in  general  north  and  south.  It  is 
ill  defined  in  parts,  but  in  places  longitudinal  depressions  like  the  lakes  of  Eastoria 
and  Prespa,  and,  further  north,  the  great  Kosovo  polje — the  historic  "  Amselfeld** — 
make  it  perfectly  clear.  Depressions  of  this  type  are  not,  however,  confined  to  the 
boundary  between  older  and  newer  rocks  ;  to  the  west,  amongst  the  younger  moun- 
tains, and  again  east  of  Lake  Prespa,  within  the  area  of  the  ancient  rocks,  parallel 
lines  of  faulting  and  dislocation  also  run  north  and  south.  These  include,  in  the 
west,  the  basins  of  Kortsha  and  Ohrid,  separated  from  one  another  by  a  ridge  of 
crystalline  rock,  and  of  Debar  (of  these  the  second  is  the  largest  and  deepest ;  see 
OeographiccU  Journal,  1900,  No.  2,  pp.  215-219);  and  in  the  east,  the  basins  of 
Monastir  (Bitolj)  and  Tetovo-Gbstivar  (Kalkandele).  The  discovery  of  SchdUen, 
derived  from  fractures,  has  revealed  the  existence  of  similar  depressions  within 
the  core,  to  the  south  of  the  Balkans ;  here  also  they  run  parallel  to  the  fold  of  these 
mountains.  While  the  strata  of  the  younger  mountains  are  in  general  only  folded, 
fracture  occurs  near  the  boundary  of  the  ancient  rocks,  along  lines  which  correspond 
to  the  direction  of  folding.  Within  the  Bhodope  mass,  the  surface  is  not  invariably 
formed  of  crystalline  rock ;  beds  of  younger  formation  are  common.  The  rocks  of 
all  ages  are  folded,  but  the  newer  (cretaceous)  rocks  lie  uncooformably  on  the  older, 
notably  around  Skoplje  (Uskiib).  Only  the  most  recent  (neogene)  deposits  are 
unfolded,  but  these  arc  often  shattered  into  SchoUen  by  fracture  in  such  a  way  that 
neogene  and  crystalline  rocks  appeir  at  the  surface  together;  occasionally,  at  the 
margin  of  the  basins,  they  stand  vertically  alongside.  A  region  of  this  interesting 
type  occurs  in  the  north  of  Seres,  Southern  Macedonia. 

These  two  unconformities,  between  crystalline  and  cretaceous  rocks  on  the  one 
hand,  and  between  palaBogene  and  neogene  on  the  other,  suggest  the  occurrence  of 
two  distinct  periods  of  severe  folding,  one  after  the  formation  of  the  crystalline 
schists,  and  one  after  the  Cretaceous  peiiod ;  and  it  would  seem  that  the  second 
continued  till  middle  Tertiary  times,  constituting  the  chief  folding  of  the 
Rhodope  massif.  The  massif  is  thus  clearly  distinguished  from  that  of  Bohemifl} 
in  which  folding  came  to  an  end  in  the  Carboniferous  age. 

After  the  folding,  fracture  and  subsidence  began,  giving  the  mountain  chains  ft 
direction  independent  of  that  of  the  lines  of  folding.  From  a  long  series  of  observa- 
tions. Prof.  Cvijic  concludes  that  during  the  Quaternary  period  tectonic  moveraenw 
were  practically  absent  in  the  north,  while  round  the  ^gean  there  was  disturbaoce 
of  exceptional  intensity.  The  vertical  displacement  in  the  faults  was  often  con- 
siderable :  thus  the  Galicica  rises  1300  meters  (4300  feet)  above  the  surface  of  h^^ 
Ohrid,  which  is  286  meters  (938  feet)  deep,  the  Jakupica  2000  meters  (6600  feet) 
above  the  bottom  of  the  Skoplje  basin,  and  the  Schar-Gebirgo  about  the  same  sbo^® 
the  Kosovo  Polje.  But  the  greatest  differences  occur  in  the  depressions  in  Southern 
Macedonia  :  the  Gulf  of  Salonika  is  over  1000  meters  (3000  feet)  deep,  and  over  it 
Olympus  rises  to  3000  meters  (10,000  feet),  and  Mount  Athos  attains  a  simi'*' 
height  from  still  deeper  sea.  The  intensity  of  vertical  dislocation  increases  fi^ 
north  to  south. 

The  disiocationp,  and  with  them  the  lake-basins,  and  also  the  beds  of  younger 
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rock,  are  entirely  absent  ia  the  part  of  the  Rhodope  inaMi/east  of  Vardar.  Tbia 
region  is  chiefij  compoBcd  of  granite,  gneisa,  and  mica  Khitt,  nith  large  quantities 
of  recent  eruptive  rocks.  It  eiteniU  north-westward  to  the  nioantaina  of  Southern 
Serria,  such  as  the  Eopaonik  and  others  (see  map).  Its  main  axis  forms  the 
Bilagabirge,  the  liigheat  (western)  part  of  the  Rhodope,  the  Pirio,  and  the  mouD- 
tains  between  Seres  and  Salonika  j  Cvijic  terme  this  entire  section  of  the 
Boclent  mass  the  "true  core."  The  sections  in  Western  Macedonia  and  south 
of  the  Baltsns  he  characterizes  as  "  transition  zones ; "  they  havo  certain 
features  which  distinguish   them  from  both  the  Hhodope  massif  and  the  fold- 

Map  showincTectonic  Structure  of  the 
Centraland  Western  Balkan  Peninsula. 
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mountains  lying  beyond  them,  and  at  the  same  limo  other  features  commoa  to 
both.  The  reseaiblance  ia  probably  cloaer  to  the  "  true  coru,"  hut  there  is  also  the 
OOtreapondence  of  the  lines  of  Tolding  and  fracture  characteristic  of  the  other  area. 
It  ia  noteworthy  that  the  division  into  *'  true  core  "  and  "  tranulion  zone  "  denotes 
a  difference  more  profound  thau  that  existing  between  the  Bhodope  and  Bohemian 

Uen^ua  has  already  hecn  madeof  the  parallel  dislocations  in  Western  Macedonia. 
Their  direction    foUowiag  that  of  the  recent  fuldf,  is  almost  north  and  south 
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(S.8.E.  to  N.N.  W.),  the  normal  tread  of  the  Greco- AlbanUn  fold-system.  The 
folding  trends  eastward  in  Central  Greece  only,  but  there  are  small  deflections 
farther  norths  in  the  folds  which  sink  below  the  Adriatic  at  Cape  Linguetta;  these 
branch  from  the  Pindas  fold,  which  runs  N.N. W.,  ia  the  south-west  of  the  Kolonia 
basin  (see  map).  A  "virgation"  occurs  here  in  the  Albanian  system,  and  the 
Acroceraunian  group  obtaias  a  sort  of  secondary  independence  from  the  bend  to  a 
W.N.W.  direction.  But  the  normal  trend  does  not  correspond  to  that  of  the 
northern  Dinaric  fold,  as  has  been  assumed,  nor  do  the  systems  coalesoe ;  south- 
east of  Scutari  there  is  rather  a  bending  of  the  Albanian  beds  to  the  north-east. 

What  relation  do  these  bear  to  the  folding  of  the  Dinaric  system?     The  normal 
Dinaric  axis  runs  north-west  to  south-east,  but  there  are  frequent  bonds  in  the 
folding,  even  in  the  northern  part  (North- West  Bosnia),  to  east  and  north-east,  and 
this  occurs  more  frequently  the  further  south  we  go.  The  grouping  of  the  normal  and 
deflected  folds  is  such  that  the  successive  bends  may  be  said  to  form  a  series  of 
overlaps ;  the  conditions  are  markedly  different  from  those  met  with  in  the  Jura  and 
the  Appalachians,  where  the  direction  of  folding  is  constant.  The  islands  and  penin- 
sulas of  the  Dalmatian  coast  correspoad  to  eastward  folds,  but  the  deflection  increases 
towards  the  south-east.  From  Cettinje  the  folds,  although  not  all  in  the  same  latitude, 
bead  to  the  north-east ;  here  again  we  have  the  succession  of  overlaps,  especially  in 
the  coast  mountains  between  Cattaro  and  Dulcigno.    The  same  structure  appears 
finally  in  the  Bumija  mountains  between  Dulcigno  and  Lake  Scutari,  where  it  forms 
a  kind  of  tectonic  centre.    The  eastward  deflection  is  specially  remarkable  here, 
for  low  ranges,  maintaining  the  normal  direction  of  fold,  extend  as  far  as  Medua. 
The  bending  to  the  east  is,  as  it  were,  begun,  but  before  it  can  be  completed  there 
is  a  sudden  shift  through  a  right  angle  to  the  north-and-south  direction  of  the 
Albanian  folds.    At  this  important  point  there  is  a  sharp  boundary  between  the 
pure  limestone  of  the  Dinaric  ranges  and   the  **  Flysch,*'  rich  in  serpentine,  of 
the  Albanian.    We  shall  return  to  the  problem  of  those  southern  Dinaric  ranges. 
The  fold  which  bends  north-east  from  the  Bumija  mountains  continues  beyond  the 
southern  end  of  the  Scutari  lake  as  the  Bosaf  mountain,  on  which  is  a  Turkish 
fortress,  but  all  the  folds  of  the  coast-ranges  between  Cattaro  and  Dulcigno  are 
continued,  with  the  break  at  the  depression  of  the  Scutari  lake,  in  the  ranges  of 
the  so-called  North  Albanian  Alps,  or  Prokletije  (see  map).     So  far  as  is  known, 
the  strata  forming  the  latter  correspond  to  those  of  the  Dinaric  system,  to  which 
we  may  therefore  conclude  they  actually  belong.     Although  their  topography  ifl 
imperfectly  known,  it  can  be  said  that  in  length,  height,  and  boldness  of  outline  the 
Prokletije  are  the  most  remarkable  members  of  the  Dinaric  system,  and  amongst 
the  most  noteworthy   ranges  of  the  peninsula.      According  to  Kurt  Uaasert's 
estimates,   which  have  been  checked  by  Cvijic,  ssveral  of  the  peaks  of  the 
Prokletije  exceed  Durmitor  in  Montenegro  (2530  meters — 8300  feet)  in  height. 
Durmitor   has  hitherto  been  accepted  as  the  highest  mountain  of  the  Dinaric 
system,  but  it  seems  likely  that  some  of  the  Prokletije  rise  to  at  least  3000  meten 
(10,000  feet).    The  Prokletije  consist  of  several  ranges,  which  together  sweep 
round  ia  a  great  bow,  having  the  convex  arc  to  the  south-east.    The  general 
character  of  the  ridges  is  similar  to  that  of  Durmitor,  and  of  the  mountains  of 
Herzegovina  on  both  sides  of  the  Narenta.     The  outermost  or  south-eastern  rang^ 
is  the  highest ;  it  rises  steeply  out  of  the  great  plain  of  the  Metochija,  and  in  d^ 
other  part  of  the  peninsula  are  greater  differences  of  level  to  be  found.     The  lio^ 
stone  walls  extend  right  down  to  the  level  of  the  plain,  and  it  occurs  to  one  at 
once  that  here  is  a  structure  due  to  faulting,  a  supposition  confirmed  by  ^^ 
presence  of  thermal  springs  at  Banja  and  Drsnik. 

The  Dinaric  folds  bend   to  north-east  in  the  same  way   as   the  Albanian* 
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South-east  of  the  Scutari  lake  the  two  run  close  together,  the  ktter  formiDg  the 
soQthem  foothills  of  the  Prokletije,  from  which  they  are  separated  by  the  valley 
of  the  Kir,  a  stream  flowing  iato  the  Drim  near  Scutari.  Abundant  limestone  and 
dolomite  are  characteristic  of  the  Dinaric  system,  while  the  "Fi^sch''  zones  are 
distinguished  from  those  of  the  Albanian  system  by  the  complete  absence  of  ser- 
pentine. South  of  the  great  Metochija  subsidence  the  Albanian  folds  trend  south- 
west to  north-east  in  the  Pastrik^  Koritnik,  and  Schar  ranges. 

The  folds  of  the  Dinaric  and  Grasco- Albanian  systems  form  what  Eduard  Suess  has 
termed  a  Scharung,  The  Dinaric  folds  bend  more  and  more  persistently  to  north- 
east as  we  go  southward,  ending  in  the  ridge  of  the  Prokletije,  where  the  greatest 
elevation  is  attained,  and  meeting  the  Albanian  folds  before  the  latter  have  been 
folly  deflected  from  north  to  north-east.  In  this  8charung  lies  a  series  of  open 
basins,  the  origin  of  which  is  purely  tectonic.  Of  these  the  tertiary  basin  of 
Metochija  lies  furthest  to  the  north-east ;  in  the  centre,  and  much  lower  down,  is 
the  diluvial  basin  of  Scutari;  and  the  lowest  depression  in  the  bottom  of  the 
Adriatic  must  be  counted  as  a  third.  According  to  the  soundings  made  by  the 
Italian  and  Austro-Huogarian  Governments  since  1867,  the  last-named  lies  in  a 
line  drawn  from  the  Metochija  basiia  to  the  inner  angle  of  the  coast,  and  runs  steeply 
down  to  a  depth  of  1645  meters  (5400  feet,  or  900  fathoms).  Cvijic  names  this 
deepest  of  the  three  basins,  after  the  name  of  the  bay,  the  Medua  babin.  The 
Albanian  ranges  attain  their  greatest  heights  in  thtir  north-easterly  course  south  of 
the  Metochija  plain,  and  although,  on  account  of  certain  peculiar  tectooic  features, 
Cvijic  does  not  consider  the  proof  that  the  Schar  mountains  belong  to  the  Grseco- 
Albanian  system  quite  complete,  it  is  nevertheless  remarkable  that  their  direction 
and  general  elevation  suggest  that  they  are  the  analogue  of  the  Prokletije  (Ljubotin 
sammit  stands  at  2510  meters,  or  8200  feet). 

In  any  case,  it  may  be  said  that  the  discovery  of  the  Scharung  structure  between 
the  Dinaric  and  Grteco-Albanian  folds  solves  the  old  geographical  puzzle  of  the 
tranii verse  position  of  the  two  great  mountain  systems  on  the  frontier  between 
Montenegro  and  Old  Servia  and  Albania. 

Returning  now  to  the  relations  between  the  boundary  of  the  younger  folded 
systems  and  the  two  zones  of  the  Bhodope  mcLssif,  it  is  impottant  to  observe  that 
the  bend  of  the  strata  to  east  and  north-east  can  be  traced  in  a  part  of  the  transition 
zone  of  the  andtnt  mass  to  the  south  of  the  Schar  mountains  and  west  of  Skoplje 
(Uskiib),  parallel  with  the  longitudinal  direction  of  the  Tetovo-Gt>8tivar  depression, 
as  already  stated.  But  it  is  no  less  remarkable  that  in  the  north-east  the  Schar  range, 
on  attaining  its  greatest  elevation,  drops  suddenly  at  a  fault,  and  abuts  on  the 
crystalline  rocks,  the  lines  of  folding  running  at  right  angles.  This  fault-line 
contact  with  the  ancient  m<u$%f,  which  has  already  been  noticed  in  the  southern 
part  of  West  Macedonia  (Kastoria-Prespa),  continues  northward  beyond  the  Schar 
mountains  as  far  as  Novibazar,  between  Montenegro  and  Servia,  north-east  of  the 
Prokletije.  The  subsidence  along  this  line  was  accompanied  by  outbursts  of 
eruptive  material,  which  appears  between  the  folded  and  older  crystalline  rocks. 
Still  further  north  again,  in  Western  Servia,  the  Dinaric  folds  abut  against  the 
crystalline  mass  at  rigbt  angles,  and  it  Is  Interesting  to  note  that  the  line  of  contact 
takes  a  zig-zax  form.  The  *'  winding  folds  *'  disclosed  here  constitute  a  new  tectonic 
form,  which  has  not  been  observed  elsewhere  (nee  map).  On  the  other  side,  north- 
east and  north  of  the  Rhodope  massif,  the  folds  of  the  younger  mountains  run.  In 
general,  parallel  to  the  line  of  contact.  Within  the  folds  themselves,  however, 
occur  structures  similar  to  those  between  the  two  recent  systems  in  the  west. 
They  do  not,  as  has  been  assumed,  form  a  single  system,  but  belong  to  two,  the 
Carpathian  and  the  Balkan.     The  outer  fold-lines  of  the  former,  coming  fiom  the 
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iu>rtli,  bend  east  and  soatli-east  to  the  south  of  the  Iron  Gates,  and  diaapiiear 
beueath  the  uofjlded  Sarmatic  Bchists  of  the  Bulgarian  plateau.  The  folds  of  the 
Western  Balkans,  like  the  master-fold  of  the  Central  Bilkana  discovered  by  Toula, 
constitute  a  separate  system. 

This  sketch  of  the  general  tectonic  conditions  was  essential  to  a  clear  under- 
standing of  the  relations  between  outer  and  inner  structures  of  the  Balkan  peninsula, 
of  which  we  may  now  indicate  the  main  lines,  as  laid  down  by  Gvijic.     Tectonic 
agencies  are  supreme  in  determining  the  terrain  within  the  Rhodope  fnauif^  ut,  in 
the  central  and  south-eastern  parts  of  the  peninsula.     The  original  folds  have  been 
broken  through  by  the  dislocations  referred  to  above,  either  diagonally  or  at  right 
angles  to  longitudinal  axes,  so  that  the  geological  and  orographical  lines  rarely 
correspontL     The  fractures  and  subsidence  of  Schol/en  have  completely  altered  the 
direction  and  grouping  of  the  mountains  which  existed  before  the  vertical  disloca- 
tion occurred,  and  in  their  place  we  have  wide  undulations  and  plateaus  of  rounded 
uniform  outline,  20  to  30  kilometers  in  width,  quite  distinct  from  the  younger  folded 
mountains  with  their  narrow  ridges.     Still  more  characteristic  are  the  depresdoM, 
which  are  a  direct  result  of  the  dislocations ;  these  have  cut  deep  baans  which 
afford  a  strong  contrast  to  the  form  of  surface  just  described.     Some  of  these 
basins  cover  IOjO  square  kilometers  (400  square  miles),  and   the  fundamental 
difference  between  the  terrain  of  the  massif  and  the  region  of  jounger  rocks  is 
their  relati?ely  large  number.     Many  of  them  were  deep  lakes  at  the  beginning  of 
tertiary  (neogene)  times,  and  were  subsequently  dried  up,  partly  because  of  the 
lowering  of  the  outlets,  partly  on  account  of  climatic  changes.    These  dried-ap 
neogene  lakes  are  the  European  analogue  of  the  great  diluvial  lakes  of  North 
America  discovered  by  C.  K.  Gilbert.     In  America,  as  in  Europe,  nearly  all  lakes 
date  from  the  end  of  the  glacial  period,  and  Cvijic's  discovery  of  lakes  of  much 
greater  age  is  of  extreme  interest.    Tne  survivors  are  the  Oh  rid  lake,  the  two 
Prespa  lakes  (of  which  preliminiry  bathymetrical  charts  were  reproduced  in  the 
Journal,  IDOO,  No.  L',  p.  216),  and  the  KastorLi  lake.     In  these  lakes  the  formatioD 
of  dc^)osits  is  still  going  on,  and  the  fauna  still  lives  which  the  deposits  in  the 
dried-up  basins  show  to  have  inhabited  them  for  untold  thousands  of  years.    A 
transitional  phase  between  the  present  lakes  and  the  dried-up  basins  appears  in 
scverdl  regions.     In  the  place  of  the  great  neogene  lake  of  Seres,  for  example,  there 
remain  three  shallojv  pools.     As  we  have  seen,  the  Eouthem  basins  are  more  recent; 
the  lakei  in  the  neighbourhood  of  Salonika  are  post- tertiary  or  diluvial ;  so  is  the 
Ojitrovo  Ijke,  which  lies  between  them  and  the  Prespa  lakes  (see  map).     Along 
with  three  smaller  lakes,  these  form  the  remains  of  one  extensive  lake  of  diluvial 
age.     1 1  appe.irs,  therefore,  that  the  large  number  of  lake-basins  in  the  Khodope 
region,  and  especially  in  Macedonia,  are  the  result  of  tectonic  displacements. 

Amongst  the  mount lins  of  the  Dinaric  system  it  is  noticeable  that  the  deflec- 
tion in  the  direction  of  the  Scharung  seems  to  influence  the  formation  of  the  larg^ 
plateaux  near  Sarajevo  and  south-east  of  it  by  unusual  disturbance  of  the  nec^ene 
beds  and  other  evidences  of  recent  displacement.  In  the  **  Karst-poljen  **  the  pjst- 
tertiary  or  diluvial  terracei  are  always  15  to  20  meters  lower  in  the  south-west 
than  in  the  south-east  and  north-west.  The  streams  usually  run  south-west,  and 
most  of  the  gorges  are  on  the  south-western  slopes.  In  these  morphological 
features  Cvijic  recognizes  the  action  of  sinking  of  the  Dinaric  system  by  a  series 
of  steps  to  the  Adriatic.  In  a  paper  on  the  Adriatic  during  the  glacial  period, 
under  the  title  *' LVpoque  glaciaire  dans  la  peninsule  des  Balkans"  {Annales  de 
Qiographie^  ix.  pp.  35l»-372,  Paris,  11>00),  he  has  shown  that  only  the  northern, 
shallow  part  of  tbe  Adriatic  basin  caa  be  of  recent  origin,  the  deeper  83uthera 
IKirt  being  older  than  the  glacial  period.     Suess  (*  AutUts  der  Krde,'  vol.  iii.  |k  420) 
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has  traced  the  actual  coast-line  of  the  older  basin ;  it  extends  from  the  long 
Dalmatian  peninsula  of  Sabbioncello  across  the  present  Adriatic  to  the  small 
islands  of  Pelagosa  and  Tremiti  and  the  east  coast  of  Italy  (see  map).  But  the 
morphological  conditions  still  further  to  the  south-east  appear  to  be  the  result  of 
recent  subsidences,  and  Cvijic  regards  the  Scharung  region  inland  from  the  Bay  of 
Medua  as  the  seat  of  greatest  intensity  of  this  subsidence.  In  consequence  of  it, 
all  the  valleys  have  become  lakes,  there  are  no  signs  of  river  erosion  and  no  affluent 
streams ;  the  slope  surfaces  have  geometrical  forms,  bounded  by  straight  lines  along 
the  ridges  and  between  the  foot  of  the  slopes  and  the  plains,  as,  for  example,  in  the 
Mai  Rencit  and  Kakaricit,  north-west  of  Medua.  Again,  the  subsidence  has  raised 
the  level  of  the  groimd  water,  lessening  the  difference  between  it  and  the  water 
parting ;  the  drainage  water  has  little  erosive  power,  the  slopes  are  not  dissected, 
and  neither  valleys  nor  subterranean  channels,  like  those  of  the  Earst  region,  are 
formed.  The  fissures  in  the  limestone  afford  the  only  escape  for  the  surface  water, 
and  along  these  fissures  the  erosive  action  is  intense ;  hence  the  modelling  of  tho 
Sieb  mountains.  These  ranges,  which  belong  to  the  most  southerly  of  the  normal 
folds,  cilled  by  Cvijic  the  "resistent  Dinaric  folds,"  are  the  type  of  intensely 
**  verkarstete  ^  mountains,  the  action  being  even  more  highly  developed  here  than 
in  the  Karst  plateaux  above  Flume  and  Trieste,  or  in  Lower  Herzegovina.  Every 
bed  or  surface  of  limestone  is  perforated  and  decomposed  as  if  strong  acid  had  been 
poured  over  it  instead  of  rain-water.  In  some  places  the  process  of  solution  has 
gone  so  far  that  the  more  resistent  masses  stand  out  as  monoliths,  some  as  much  as  8 
meters  (26  feet)  high,  giving  the  appearance  of  a  plateau  strewn  with  monuments 
and  ruins. 

But  the  existence  and  character  of  the  Scutari  lake  is  the  strongest  evidence  of 
the  subsiding  movement,  as  has  already  been  pointed  out  in  the  current  volnme  of 
the  JauriialX^o,  2,  pp.  211,  212).*  From  tho  absence  of  fresh-water  deposits,  and 
other  facts,  Cvijic  concludes  that  the  Scutari  lake  came  into  existence  in  late  glacial 
times.  Both  the  deep  clefts  in  the  lake  bottom  at  the  south-western  corner,  and  the 
small  pointed  inlets,  are  the  result  of  subsidence.  Valleys  have  been  drowned  out 
by  the  rising  of  the  ground  water.  In  tho  lower  parts  of  the  plain  the  ground  water 
often  covers  detached  areas  of  several  square  kilometers  extent,  and  in  winter  all  tho 
low-lying  ground  is  submerged.  Tho  slight  fall  of  such  rivera  as  the  Bojana,  the 
Drim,  and  the  Kir  causes  them  to  overflow  their  banks,  and  large  tracts  of  country 
are  flooded.  The  whole  region,  in  fact,  frequently  becomes  a  bay  of  the  Adriatic 
and  the  *'  resistent "  ridges  veritable  Scoglien.  The  amount  of  the  material  deposited 
by  the  /Scharung  rivers  is  then  enormous,  the  Drim  and  the  Kir  affording  some  of 
the  most  striking  examples  of  river  transport  in  Europe,  as  has  been  described  by 
Boue  and  Hahn.  The  Kir  at  one  time  flowed  into  the  Scutari  lake,  now  it  joins  the 
Drim  at  a  point  considerably  to  the  south. 

Tectonic  agencies  have  also  exercised  a  profoimd  influence  on  the  outline  of  the 
Balkan  peninsula,  more  especially  the  Dinaric- Albanian  Scharung,  On  account  of 
the  sharp  bend  in  the  folds  in  the  interior,  the  coast-line  shows  an  opening  in  the 
form  of  a  bay,  the  bay  of  Medua.  On  the  south-east,  the  gulfs  of  Salonika  and 
Orphan!  correspond  to  this,  except  that  they  cut  much  closer  into  the  peninsula. 
The  researches  of  the  Austrian  geologists  F.  Toller  and  M.  Neumayr  have  clearly 
shown  the  gulf  of  Salonika  to  be  due  to  subsidence,  and  the  three-pointed  inlet  of 
Chalcidice  to  faulting.    Cvijic  has  now  assigned  the  bay  of  Orphani  to  faulting,  and 


*  A  preliminary  bathy metrical  chart  of  tho  Scutari  lake,  from  Cvijic'e  soandiogs, 
appears  in  La  G^bgraphiey  1902,  pp.  259-260.  The  scule  is  1 :  200,000,  not,  as  stated. 
1  :  150,000,  which  was  the  scale  of  the  original  before  rcduotiou. 
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this  whole  system  of  fractures,  and  with  it  the  form  of  the  coast  of  the  northern 
JEgeABf  has  beea  brought  into  relation  with  the  southward-increasing  subeidenoe 
within  the  Hhodope  massif.  The  angle  of  the  bay  of  Medua  and  the  subsidence 
on  each  side  of  Chalcidice  have  their  origin  alike  in  the  interior,  and  the  broad 
openings  extend  from  the  Scharung  basins  described  above  and  the  "  Axnselfeld  ** 
or  basin  of  Kosovo  to  the  gulfs  of  Medua  and  Salonika,  right  through  the  heart 
of  the  peninsula.  The  increase  southward  of  the  vertical  dislocations  in  the  ancient 
core  has  led  to  the  Balkan  peninsula  having  its  least  breadth  from  north  to  south,  and 
has  opened  a  natural  highway — the  line  from  Belgrade  to  Salonika.  The  raried 
tectonic  phenomena  of  the  Scharung  have  given  the  west  coast  the  nearest  and  most 
convenient  harbours  for  the  central  districts. 

Two  different  types  of  coast  meet  in  the  bay  of  Medua — the  Albanian  from  the 
bay  of  Yalona,  and  the  Dinaric  or  Dalmatian  type  from  the  north.  The  rocky 
Dalmatian  coasts  consist  of  pure  chalk  and  old  Tertiary  limestones,  the  Albanian  of 
"  Flysch  "  rock  and  weak  neogene  strata.  The  outlines  of  the  former  depend  solely 
on  the  rock  structure,  according  to  the  level  to  which  subsidence  has  taken  place; 
and  since  the  limestone  is  dissolved  chemically  rather  than  weathered,  there  is  little 
debris.  The  Dalmatian  coast  is  accordingly  of  very  simple  typa ;  being  longitudinal, 
its  features  run  in  lines.  Long  stretches  are  practically  straight,  and  the  subsidence 
and  submergence  of  valleys  accounts  not  only  for  the  systematic  arrangement  of  the 
component  parts,  but  for  their  extraordinary  parallelism,  as  in  the  islands, 
peninsulafl,  and  straits.  The  action  of  waves  develops  only  minor  forms,  coves  and 
creekp,  caverns  and  natural  bridges,  or  narrow  channels  100  meters  or  less  in  length, 
like  those  in  the  island  of  Lacroma ;  minor  forms  which,  nevertheless,  glye  to  these 
bare  rocky  shores  a  charm  which  is  wanting  on  the  Albanian  coasts.  The  Albanian 
coasts  follow  the  normal  direction  of  the  strata — north  and  south,  and  in  contrast 
to  the  Dalmatian  coasts,  they  often  present  wide  flat  stretches  formed  of  river 
deposit.  Between  these  cones  of  submerged  deposit  the  coast  retreats  in  open  bays, 
and  when  islands  are  wanting,  their  place  is  taken  by  Nehrungen^  dunes,  and  other 
tokens  of  a  shallow  water-coast.  Inshore  rises  the  steep  coast  of  the  ancient  Adriatic 
of  Tertiary  time  which  has  risen  high  above  sea-level,  like  the  coast  of  the  JSgean, 
and  in  contrast  to  the  Dalmatian  coast.  Cvijic  points  out  that  the  effect  of  these 
variations  in  the  changes  in  level,  here  elevation,  there  subsidence,  has  not  been  lost 
sight  of  as  a  factor  in  the  formation  of  the  Scharung  basin  of  Medua  itself. 

The  tectonic  sketch-map  of  the  central  and  western  parts  of  the  Balkan 
peninsula  has  been  prepared  by  the  author  from  the  large  scale-maps  and  from  the 
private  data  of  Prof.  Cvijic. 
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Under  the  orders  of  the  Lords  Commissioners  of  the  Admiralty,  seven  of  His 
Majesty's  vessels,  with  three  small  hired  steam- vessels,  manned  by  64  officers  and 
622  men,  have  been  employed  on  hydrographical  surveys  on  the  home  and  foreign 
stations. 

The  following  is  a  brief  summary  of  the  work  accomplished,  as  detailed  in  the 
report  prepared  for  presentation  to  Parliament : — 

Beports  of  315  rocks  and  shoals,  which  were  dangerous  to  navigation,  have 
been  received  at  the  Hydrographic  Department,  and  were  notified  to  the  public  by 
notices  to  mariners ;  1360  miles  of  coast  have  been  charted,  and  an  area  of  7851 
miles  has  been  sounded. 
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In  Great  BritidD,  yarious  resurveys  of  parts  of  Portsmouth  and  Plymouth 
harbours  were  made.  Parts  of  the  coast  of  Yorkshire  were  resounded.  Areas  in 
the  Thames  estuary  were  re-examined ;  and  the  river  Stour  was  resurveyed. 

St.  Helier  in  Jersey  was  surveyed,  and  other  amendments  made  to  charts  of 
the  Channel  isUnds.  Detailed  observations  on  the  tidal  streams  among  these 
islands  were  also  carried  on  for  several  months. 

The  upper  portion  of  the  Bristol  channel  was  resurveyed,  and  much  change 
found. 

Kyle  Rhea,  Kyle  Akin,  and  Raasay  sound  were  recharted,  several  new  rocks 
in  the  passages  being  discovered. 

In  Newfoundland,  the  survey  of  some  of  the  intricate  bays  in  Notre  Dame  bay 
was  accomplished,  and  part  of  the  harbour  of  Sydney  in  Cape  Breton  island  was 
surveyed. 

In  the  Red  sea,  a  survey  of  the  strait  of  Bab-el-Mandeb  and  its  approaches  was 
finished. 

In  the  China  seas,  two  ships  were  at  work.  The  waters  round  Labuan  were 
surveyed.  Two  surveys  were  made  in  the  vicinity  of  Hong  Kong.  Part  of  the 
shores  of  the  British  sphere  of  ioterest  in  Shantung  promontory  was  recharted; 
and  various  searches  made  for  reported  dangers  in  the  China  sea.  Ooe  of  these 
resulted  in  the  verification  of  a  very  dangerous  small  reef  in  the  centre  of  the 
approach  to  the  Yellow  sea,  lying  80  miles  from  the  nearest  land,  and  which  had 
been  touched  by  the  P.  and  0.  steamer  Socotra  in  the  night  in  1900. 

In  Australasia,  the  survey  of  the  inner  route  on  the  Queensland  coast  was 
continued,  and  various  dangers  found,  others  disproved. 

Surveys  of  the  Bay  of  Plenty,  in  New  Zealand,  Tauranga  and  Coromandel 
harbour,  and  other  places  were  made. 

In  British  Columbia,  the  survey  of  Johnstone  and  Broughton  strait,  and  of  the 
strait  south  of  Active  pass  was  completed. 

The  survey  carried  on  by  the  Indian  Government  charted  the  coast  between 
Cuddalore  and  Point  Calimere,  the  Pamban  pass,  and  Salaya  harbour  in  Kutch. 

During  1901,  the  Hydrographic  Department  has  published  106  new  charts  and 
plans,  and  28  new  plans  have  been  added  to  existing  plates. 

The  number  of  charts  printed  to  meet  demands  has,  during  the  year,  amounted 
to  538,973. 
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Russian  Turkestan.* 

Th£  literature  of  Central  Asia  is  growing  by  leaps  and  bounds,  unfolding  new 
scenes,  unearthing  new  treasures,  and  ever  deepening  the  curiosity  of  Western  readers. 
The  student  of  the  subject  has  reason  to  congratulate  himself  heartily  upon  the  latest 
addition,  M.  Kraffc's  magnificent  photographic  representation  of  Oriental  life.  The 
reviewer  has  a  difficult  task  before  him — the  necessity  of  praising  without  reserve. 
As  to  the  scope  of  the  book,  few  words  suffice ;  the  rest  must  be  seen.  How  can 
the  critic  speak  when  the  artist  eloquently  preaches  ?  The  author  has  traversed 
Russian  Turkestan  from  Marghelan  to  Bokhara,  touching  the  important  centres 


•  Hugues  Kram,*  A  Travers  lo  Turkestan  Basse*    VU.  and  228  pp.,  2G5  photos 
and  1  map.    Paris:  Uaohette.    1902. 


744  REVIEWS. 

of  Kokao,  Tasbkend,  aad  Samarkand.  The  text  is  a  well-writteD,  simple,  and 
straightforward  account  of  the  country  ;  it  can  be  reoom mended  as  a  most  reliable 
introduction  to  the  study  of  the  region,  and  a  perfectly  safe  guide  to  future  visitors. 
The  descriptions  are  correct,  showing  careful  observation  and  sound  judgment.  In 
separate  chapters  we  find  comprehensiye  surveys  of  "Modern  Russian  Towns,** 
"Ancient  Native  Cities,"  ''The  Great  Monuments  of  Samarkand,"  "Gotintry  aad 
Landscape,"  "  Dwellings  and  Customs,"  "  Types  and  Costume/' "  Great  Mussulman 
Festivities."  Uere  and  there  the  author  has  added  to  and  improved  the  information 
given  by  previous  travellers.  The  appendix  contains  data  on  statistics,  adminis- 
tration, history,  trade,  industry,  archaeology,  etc.,  and  the  map  is  made  more  useful 
by  references  tu  historical  geography,  the  names  in  question  being  printed  in  red. 

Thus,  on  the  text  one  cannot  pass  any  criticism.  What  the  author  wished  to 
say  he  has  said  well,  leaving  no  room  for  adverse  comment.  He  does  not  pretend 
to  ofifer  the  results  of  original  research,  nor  could  we  fairiy  ask  for  such,  seeing  that 
all  his  attention  must  needs  have  been  focused  on  the  working  of  his  camera. 
1*he  letterpresi  is  a  running  commentary  worthy  of  the  pictorial  and  artistic  part, 
and  of  til  is  latter  one  can  hardly  speak  with  too  much  enthusiasm*  I  have  wan- 
dered through  the  crowded  streets  of  Bokhara  city,  and  my  eyes  have  dwelt  often 
on  the  stately  mosques  of  Samarkand.  M.  Kraffc  reproduces  these  scenes  for  me 
as  none  have  done  before.  I  recognize  the  old  haunts  and  the  familiar  faces  of  the 
bazaar ;  there  is  the  fruit-stand  at  the  corner,  the  old  curio-dealer,  true  to  nature 
with  every  wrinkle  of  his  features ;  and  there  is  the  boy  who  used  to  sell  cakes  in 
our  neighbourhood.  They  all  come  back  and  speak.  The  fine  tracery  on  the 
crumbling  walls  of  Sbah  Sindeh  tells  its  melancholy  tale  of  beauty  doomed  to  perish 
from  neglect.     When  the  artist  touches  the  chord,  memory  responds. 

Uere  we  find  the  combination  of  technical  skill  and  sedthetic  perception  to 
which  Sella  has  accustomed  us  in  other  subjects.  It  is  quite  impossible  to  select 
for  special  mention  a  few  out  of  the  265  photographs.  The  best  cannot  be  found ; 
it  would  be  futile  and  invidious  to  search  for  the  inferior.  The  greater  number 
represent  the  people  and  their  life ;  next  in  importance  are  architectural  studies. 
Among  the  landscapes  is  a  peep  of  the  high  mountains  from  the  village  of  Urgut, 
which  seems  to  have  been  the  most  outlying  station  touched  by  the  author.  The 
portraits  are  splendid,  and  alTord  first-class  material  for  the  study  of  the  racial  types 
of  Uzbeks,  Salts,  and  Tajiks.  Dwellings,  dress,  and  occupations  are  depicted  with 
exhaustive  thoroughness,  and  we  are  instructed  in  every  detail  of  the  day's  work 
or  pleasure.  Many  are  the  rare  views,  so  difficult  to  obtain,  of  religious  cere- 
monies, of  crowds  and  festivities,  or  of  the  demi-monde  of  Samarkand.  The  series 
on  the  game  of  the  goat  at  Afrasiab  is  very  fine  indeed.  Thus  one  might  go  on 
praising  indefinitely,  but  I  hope  I  have  said  enough  to  tempt  the  most  sceptical 
reader  of  reviews. 

The  day  may  come  when  the  brilliant  hues  on  the  khalat  of  the  Bokhariot 
merchant  shall  yield  to  European  uniformity  of  costume,  or  when  the  courtesan 
of  the  Baikabak  will  wear  last  yeir's  spring  fashions  from  Paris.  Then  the  full 
importance,  the  immense  value,  of  M.  Kraffi's  beautiful  book  will  be  appreciated 
with  tenfold  intensity  by  those  who  came  too  late  to  have  seen  the  days  of  old, 
and  by  those  who  can  still  recall  them  to  memory.  Their  regret  for  the  glories  of 
the  past  will  find  consolation  in  a  tender  and  sincere  gratitude  to  him  who  saw 
these  things  and  knew  how  to  perpetuate  them. 

W.   R.   RiCKMKBS. 
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AFRICA. 

Early  Travel  in  Angola.* 

The  importance  of  Mr.  Rayensteia's  volame  to  the  student  of  historical  geography 
is  not  to  be  measnred  by  its  siase  alone.  The  text  of  the  narrative  of  sixteenth- 
century  travel,  therein  reprinted  from  '  Purchas  his  Pilgrimes,*  occupies  in  it  no 
more  than  seventy  pages,  while  with  the  introduction,  appendices,  and  the  excellent 
index  and  glossary,  it  does  not  extend  to  two  hundred  and  fifty ;  yet  it  may  safely 
be  said  that  few  of  the  hundred  odd  volumes  so  far  issued  by  the  Hakluyt  Society 
possess  a  greater  original  value  as  contributions  to  the  history  of  geographical 
discovery.  The  editor  has  done  his  part  in  a  way  which  makes  the  book  a  model 
of  what  such  a  work  should  be ;  and,  though  many  of  the  early  narratives  made 
accessible  by  the  useful  work  of  the  Hakluyt  Society  surpass  in  intrinsic  interest 
the  simple  story  of  the  adventures  of  Andrew  Battell,  this  is  more  than  made 
up  for  by  the  careful  and  thorough  elucidation,  not  only  of  the  many  obscurities 
of  the  text,  but  of  the  whole  history  of  early  European  intercourse  with  Angola 
which  Mr.  Bavenstein  supplies.  In  collecting  material  for  the  maps  and  notes, 
he  was  at  the  pains  to  consult  all  available  literary  sources  of  information  on  the 
history  and  geography  of  Kongo  and  Angola,  from  the  old  writers  like  Lopez 
and  Cavazzi  to  the  modern  works  of  Baptist  missionaries  and  others ;  and  it  was 
a  happy  idea  to  present  the  general  results  of  his  researches  in  appendices,  describing 
the  history  of  those  countries  from  their  discovery  to  the  end  of  the  seventeenth 
century,  which  form  perhaps  the  most  valuable  part  of  the  volume.  The  map  by 
which  the  history  is  illustrated  has  been  compiled  with  much  care,  amid  difficulties 
arising  from  the  surprising  absence  of  detailed  information  on  many  districts  even 
at  the  present  day.  In  spite  of  these,  Mr.  Kavenstein  has  succeeded  in  tracing  the 
probable  routes,  not  only  of  Andrew  Battell,  but  of  the  various  Portuguese  expedi- 
tionii,  Roman  Catholic  missionaries  and  others,  including  that  laid  down  by  Dapper 
in  his  map  as  leading  to  'Wondi ''  on  a  southern  branch  of  the  Congo,  which 
modem  exploration  enables  us  to  identify  satisfactorily  with  Nkundi  on  the 
Kwango.  One  result  is  to  prove  once  more  the  baselessness  of  the  idea  that  the 
Portuguese  of  those  days  possessed  a  knowledge  of  the  remote  interior,  and  to 
justify  the  absence  of  detail  on  the  central  region  on  such  maps  as  that  of  D*Anville 
in  1732. 

AMERICA. 

The  French  in  Canada.! 

This  work  is  the  outcome  of  much  painstaking  research,  and  may  be  considered 
as  a  serious  contribution  to  our  knowledge  of  the  first  beginnings  of  Canadian 
settlement  and  trade.  Originally  presented  as  a  thesis  for  the  degree  of  Bachelor 
of  Letters  at  Oxford,  it  has  since  been  considerably  extended  so  as  to  form  a 
compact  and  at  the  same  time  complete  summary  of  our  knowledge  of  the  incep- 
tion and  execution  of  the  various  undertakings  of  the  sixteenth  and  early  seven- 
teenth centuries,  by  which  the  way  was  paved  for  the  ultimate  entry  of  Canada 
into  the  family  of  nations.  The  outlines  of  the  story  have  often  been  told  before, 
both  in  the  works  and  biographies  of  the  actors  themselves,  such  as  Champlain, 
and  in  the  more  general  narratives  of  modern  writers,  like  Parkman,  Usrrisse,  and 

*  *  The  Strange  Adventures  of  Andrew  Battell  of  Leigh  in  Angola  and  the 
Adjoining  Regions.*    Edited  by  E.  G.  Ravenstein.    London  :  Hakluyt  Society.     1901. 

t  *  The  Early  Trading  Companies  of  New  Franco.'  By  H.  P.  Biggar,  b.a.,  b.litt. 
(Oxon.).    University  of  Toronto  Library.    1901 . 
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Winsor,  and  it  was  not  to  be  expected  that  anything  decidedly  new  would  be 
brought  forward  by  the  author ;  but  in  matters  of  detail,  especially  as  regards  the 
negotiations  and  proceedings  by  which  the  formation  and  organization  of  the  great 
trading  companies  was  brought  about  in  Europe,  Mr.  Biggar  supplies  some  new 
and  valuable  material.  Not  content  with  a  perusal  of  published  authorities,  old 
and  new,  voluminous  as  these  are,  he  has  himself  searched  among  unpublished 
records  both  in  this  country  and  on  the  continent,  and  has  besides  enjoyed  the 
co-operation  of  various  French  workers  in  the  same  field.  The  results  of  the  study 
are  given  in  a  readable  form,  and  their  value  is  increased  by  the  exhaustive 
references  to  the  original  authorities,  which  will  enable  serious  students  to  extend 
the  investigation  on  their  own  account,  if  so  disposed.  The  second  half  of  the  book, 
consisting  of  a  critical  examination  of  the  sources,  is  fully  equal  in  importance  to 
the  narrative  portion.  Mr.  Biggar  makes  no  claim  to  have  finally  settled  the  many 
questions  on  which  fuller  knowledge  has  been  a  desideratum.  He  has  thrown  no 
new  light,  e.^.,  on  the  disputed  question  of  the  faith  in  which  Ghamplain  was 
brought  up,  or  on  the  obscurity  which  attaches  to  Sagard*8  early  career.  But  his 
work  marks  a  step  in  advance,  and  should  be  a  decided  help  to  any  who  may  be 
disposed  to  dive  further  into  the  fascinating  story  of  pioneer  effort  in  the  New  World. 

The  Norsemen  in  America.* 

This  interesting  and  valuable  study  treats  the  subject  under  five  main  divisions, 
of  which  the  first  (pp.  1-10)  is  given  to  the  oldest  (eleventh  and  twelfth  century) 
accounts  of  the  Norse  discoveries  in  America ;  the  second  (pp.  10-19)  to  the  later 
(thirteenth  and  fourteenth  century)  traditions  of  the  same ;  the  third  (pp.  19-40) 
to  the  Norse  colony  in  Greenland  ;  the  fourth  (pp.  40-57)  to  the  closing  records  of 
Scandinavian  settlement  in  the  far  North-west ;  and  the  fifth  (pp.  57-112)  to  the 
Cartographical  Representation  of  Greenland  in  the  fiftjpnth  and  sixteenth  centuries, 
especially  by  Claudius  Clavus,  Nicholas  (Nikolaus')  Germanus,  and  Martin  Waldsec- 
miiller.    Father  Fischer*s  work  is  illustrated  by  ten  maps,  the  first  six  of  which  are 
taken  from  various  works  of  Nicholas  Germanus,  and  two  others  from  Waldsee- 
miiller.      Herein  geographical  students  may  find  an  excellent  summary  of  the 
whole  subject  of  the  Greenland,  Violand,  and  other  American  voyages  and  settle- 
ments of  the  Northmen,  largely  based  upon  Storm  and  Reeves,  but  taking  account 
also  of  other  investigations,  and  discussing  the  whole  with  considerable  originality 
and  suggestive  power.    The  cartographical  dissertation  is  especially  valuable,  and 
represents  the  greater  part  of  the  author's  own  contribution  to  scholarship  in  this 
volume,  especially  in  relation  to  the  strange  perversion  of  many  fifteenth  and 
sixteenth  century  maps  {e.g.  one  of  Nicholas  Germanus  of  c.  a.d.  1483),  which  placed 
Greenland,  as  a  European  peninsula,  immediately  north  of  Scandinavia,  and  east 
of  Iceland.    Very  interesting  and  reasonable  is  the  picture  Father  Fischer  attempts 
to  draw  (in  Fart  III.)  of  the  Norse  settlements  iu  Greenland,  their  population, 
occupations,  food,  and  buildings,  as  well  as  of  their  attempts  to  extend  their  know- 
ledge and  civilization  to  the  north,  west,  and  east.    Every  scrap  of  evidence  is 
carefully  used,  from  kitchen-middens  to  Runic  inscriptions ;  and  the  well-known 
settlement  of  1135  on  Eingiktorsoak  island  in  Baffin's  Bay,  on  one  side,  is  balanced 
by  the  equally  striking  record  of  the  discovery  of  Svalbaldr  (Jan  Mayen  ?)  to  the 
east  of  Greenland,  in  1194.    Among  the  other  notable  features  of  the  present  work 
is  the  full  reprint  and  discussion  of  the  letter  of  Pope  Alexander  VI.,  in  1492-93 
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(lately  diBcovered  by  Jelic),  which  gives  us  our  latest-known  information  of  the 
old  Greenland  colonies.  But,  as  already  noticed,  the  main  feature  of  Father 
Fischer's  study  is  his  treatment  of  the  map-portraiture  of  the  north,  and  especially 
of  Greenland  in  the  cartography  of  Clavus,  Nicholas  Germanns,  and  WaldseemfUler ; 
in  the  course  of  this.  Storm,  Huge,  and  Wieser  (and  especially  the  Claudius  Clavue 
of  the  first-named)  are  vigorously  supported  in  their  criticisms  of  Nordenskjold. 
There  is,  unhappily,  no  index,  but  an  excellent  list  of  "  authorities  ^  and  "  books 
consulted*'  is  prefixed  to  the  text  (pp.  ix.-xii.),  and  an  appendix  of  documents 
relating  to  Nicholas  Germanus  is  added  (pp.  113-126). 

0.  R.  B. 


PHYSICAL  GEOGRAPHY. 

The  Sea-Coast.* 

The  author  deals  first  with  the  action  of  shore-waves  and  with  littoral  drift, 
in  which  he  explains  his  notion  of  the  wave  of  flood-tide,  acting  by  means  of  small 
constituent  undulations,  which  form  breakers ;  and  then  passes  on  to  a  general 
description  of  the  rtruoture  of  sea-walls,  as  to  which  he  speaks  with  authority,  as 
an  engineer  of  experience.  Chapter  V.  gives  instructive  details  with  numerous 
figures  of  the  sea-walls  at  Hove,  Scarborough,  Westgate,  Bognor,  Clacton,  Southend, 
Bridlington,  Blackpool,  Dymchurch,  Heme  Bay,  Felixstowe,  Morecambe  Bay,  and 
of  some  of  the  sea-defences  in  Belgium  and  Holland,  including  the  great  Helder 
dyke.  Chapter  YI.  deals  with  groynes,  as  to  the  form  and  structure  of  which 
there  exists  even  more  dijSerence  of  opinion  than  on  the  subject  of  sea-walls. 
Under  this  heading  a  description  is  given  of  the  ingenious  system  of  groyning 
adopted  by  the  late  Mr.  Case.  The  popularity  of  the  Case  groynes  has  undergone 
no  diminution  since  the  lamented  death  of  their  ingenious  inventor.  There  is, 
however,  some  danger  lest  his  principles  should  become  a  mere  rule  of  thumb  in 
the  hands  of  less  original  men,  and  thus  lead  to  applications  which  their  inventor 
would  probably  not  have  sanctioned.  Mr.  Wheeler  does  not  himself,  in  the  work 
before  us,  advocate  any  special  system  of  groyning  or  coast-protection,  but  strives 
to  afford  such  information  as  to  the  varying  geological  and  tidal  conditions  attach- 
ing to  sea-coasts,  and  the  result  of  protective  works  carried  out  vnder  different 
degrees  of  exposure,  as  may  be  of  service  to  those  having  charge  of  protective 
works,  or  interested  in  the  destruction  and  preservation  of  land  bordering  on  the 
sea.  Chapter  YII.,  which  is  more  than  half  the  book,  contains  in  upwards  of 
200  pages  a  detailed  description  of  the  sonthj  east,  and  west  coasts  of  England, 
and  this  is  the  portion  of  the  work  which  will  chiefly  interest  English  geographers. 
The  concluding  chapter  deals  shortly  with  the  coasts  of  the  North  of  France, 
Belgium,  and  Holland.  As  the  work  of  a  practical  engineer  of  considerable  ex- 
perience of  sea-defence  work,  and  personally  acquainted  with  a  large  extent  of 
coast-lino,  this  book  will  doubtless  be  read  by  many  persons  concerned,  whether 
prsctically  or  as  students,  with  the  conflict  between  sea  and  land. 

COMMERCIAL  GEOGRAPHY. 

"  Commercial  geography,"  says  the  author  of  the  work  under  review,t  "  treats 
of  the  many  influences  operating  all  over  the  world  which  promote  or  retard  the 
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production,  tranRportation,  or  exchange  of  the  commodities,  natural  or  manufac- 
tured, which  man  consumes  or  utilizes/'    The  scope  of  the  subject  could  hardly 
be  better  expressed,  and  it  is  no  objection  to  this  statement  of  its  scope  that  it 
leaves  room  for  different  modes  of  treatment  in  accordance  with  different  points  of 
yiew.    It  must  be  recognized  that  changes  are  constantly  going  on  in  the  nature 
of  the  influences  referred  to,  and   it  might  be  thought  by  some  that  the  most 
instructive  and  pro6 table  method  of  studying  the  subject  would  be  to  devote  a 
large  amount  of  attention  to  the  mode  in  which  those  inBuences  have  operated  in 
the  past,  by  others  that  the  main  consideration  should  be  to  endeavour  to  form  an 
estimate  of  the  influences  most  likely  to  affect  the  course  of  trade  in  the  near 
future,  and  by  others,  again,  that  our  main  concern  is  with  the  present.  Inevitably 
all  these  points  of  view  are  more  or  less  adopted  in  any  work  on  commercial 
geography.     In  this,  as  in  most  other  works  on  the  subject,  it  is  the  last  that 
predominates,  though  here  and  there  are  to  be  found  in  it  some  very  pregnant 
remarks  as  to  the  probable  effect  of  changes  now  going  on  or  for  which  the  way  is 
being  prepared.     Even  when  the  main  standpoint  has  been  determined,  difference 
of  treatment  must  result  from  the  consideration  of  the  public  for  whom  the  work 
is  primarily  intended  ;  and,  though  the  present  work  bears  on  the  title-page  only 
an  English  imprint,  and  there  is  no  express  statement  that  an  American  public  has 
been  mainly  kept  in  view,  a  very  cursory  examination  shows  that  that  is  the  case. 
The  volume  is  one  of  the  Twentieth  Century  Text-books,  edited  by  A.  F.  Night- 
ingale, Superintendent  of  High  Schools,  Chicago.    For  the  public  for  which  it  is 
designed,  the  book  seems  to  be  well  proportioned.    At  the  first  glance  it  might 
appear  that  an  undue  proportion  was  devoted  to  the  United  States,  which  have 
132  out  of  476  pages  allotted  to  them,  48  of  these  476  pages  containing  matt3r  of 
a  general  kind ;  but  on  examination  one  finds  that  the  132  pages  referred  to  are 
not  really  all  concerned  with  the  United  States,  the  author  having  added  under 
that  general  heading  general  notes  with  regard  to  the  production  of  and  trade  in 
the  most  important  commodities  throughout  the  world.    The  matter  is  instructive 
in  the  best  sense,  appealing  to  the  intelligence  of  the  reader.    In  the  words  of  the 
preface,  "  the  facts  of  commerce  are  treated  as  the  effect  of  conditions  that  deter- 
mine the  quality  and  quantity  of  trade."    In  most  points  the  information  appears 
to  be  accurate  and  up  to  date.    The  illustrations  are  numerous  and  apt,  quite  as 
instructive  as  the  text.    The  great  majority  are  maps,  some  of  which  are  coloured. 
Some,  it  is  true,  are  on  too  small  a  scale,  and  are  overloaded.    Not  much,  for 
example,  can  be  said  to  be  conveyed  to  the  mind  by  the  mineral  maps  on  pp.  12 
and  13,  which  compare  very  unfavourably  with  those  on  pp.  123-125  showing  the 
situation  of  the  principal  deposits  of  iron  ore  in  the  United  States.    These  in 
themselves  speak  volumes,  and  should,  with  the  accompanying  text,  be  examined 
by  every  one  who  wishes  to  understand  the  present  situation  of  the  iron  and  steel 
industry  of  the  world.     In  such  a  work  as  this,  it  is  of  course  practically  impos- 
sible to  avoid  errors  here  and  there.     The  map  of  the  British  coalfields  on  p.  206 
is  in  several  important  points  inaccurate,  both  in  the  way  of  excess  and  defect. 
The  figures  given  for  British  imports  from  different  countries  on  p.  213  are  not,  as 
stated,  those  of  the  "special"  trade,  but  are  general  imports.    In  fact,  the  figures 
relating  to  the  special  trade  are  not  procurable.     On  p.  221  undue  prominence  is 
given  to  the  iron  ores  of  the  Harz  with  reference  to  the  iron  industry  of  the  Ruhr 
basin^  and  there  is  no  reference  to  the  nearer  and  much  more  important  deposits  of 
iron  ore  about  the  headwaters  of  the  Sieg  and  Lahn.    The  spelling  Pimlico  instead 
of  Pamlico  sound  (p.  25)  is  a  blunder  that  would  have  seemed  more  natural  on 
this  than  on  the  other  side  of  the  Atlantic.     It  would  be  well  to  state  (p.  130) 
oxprepsly  that  the  iron-yielding  little  island  in  Newfoundland,  known  as  Bell  Isle 
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(or  Bell  island,  whicbeyer  be  tbe  correct  form),  is  tbat  in  Conception  bay,  so  tbat 
it  may  not  be  confounded  witb  Belle  Isle  in  tbe  straits  of  tbe  same  name.  It  is  a 
pity  tbat  English  and  American  geographers  cannot  agree  at  least  as  to  tbe  spelling 
of  tbe  river  Hwang-bo.  Tbe  spelling  Hoang-bo  adopted  in  this  book  is  suitable 
enough  for  the  Portuguese  and  French  languages,  from  which  we  adopted  it,  these 
having  no  better  means  of  representing  the  sound  of  w^  but  in  English  it  is  quite 
misleading.  The  last  point  tbat  we  have  to  notice  is  a  serious  one,  though  it  belongs 
less  to  geography  than  to  economics,  which  indeed  cannot  be  ignored  in  commercial 
geography.  On  p.  164  it  is  stated  that  *'  those  nations  thrive  best  in  trade  whose 
foreign  commerce  includes  a  large  proportion  of  manufactures."  One  cannot  but 
ask,  with  reference  to  this  statement,  what  is  to  be  the  te8t  of  thriving  ?  Has 
New  South  Wales  not  thriven?  But  when  the  author  goes  on  to  add,  'Hhe 
percentage  of  profit  on  manufactures  is  moch  larger  than  on  foodstuffs  and  the 
raw  materials  of  which  goods  are  made,**  one  is  compelled  to  reply  that  that  is  in 
glaring  contradiction  with  facts.  One  can  only  say  with  truth  tbat  in  some  cases 
tbe  percentage  of  profits  on  manufactures  is  greater  than  that  on  raw  materials, 
etc  But  tbe  proposition  thus  altered  to  meet  tbe  requirements  of  truth  loses  all 
its  significance.  We  trust,  therefore,  that  in  the  next  edition  of  this  work  this 
statement  will  be  not  modified,  but  entirely  suppressed.  As  it  stands,  it  can  only 
serve  to  lead  students  seriously  astray. 

Geo.  G.  Ghisholm. 

GENERAL. 

T080AKBLLI*8  MaF.* 

The  essential  point  of  this  elaborate  and  scholarly,  if  not  always  convincing, 
inquiry  is  defined  by  the  author  (p.  251)  as  follows  :  Everything  goes  to  show  that 
tbe  map  and  letter  of  Pailo  Toscanelii,  addressed  in  1474  to  Femam  Martins, 
Canon  of  Lisbon  and  Privy  Councillor  of  King  Affonso  V.,  as  well  as  tbe  copy  of 
these  two  documents  addressed  to  Columbus,  and  tbe  undated  letter  (of  similar 
content  but  slightly  different  wording)  from  the  same  to  tbe  same,  are  apocryphal, 
and  were  fabricated  with  a  definite  purpose.  This  purpose  was  to  suggest  to  men's 
miods  that  Columbus's  scientific  theories,  submitted  to,  and  sanctioned  by,  a  great 
astronomer,  led  to  the  discovery  of  1492.  Further,  Bartholomew  Columbus,  *a 
good  cosmographer  but  a  bad  Latinist,*  was  probably  tbe  author  of  the  fraud, 
Christopher  being  either  entirely  innocent  of  the  whole  thing,  or  showing  himself 
at  an  early  date  (probably  belore  1494)  unwilling  to  have  more  to  do  with  tbe 
'  machination.'  The  great  discoverer's  cosmographical  ideas  were  indeed  similar 
(it  is  admitted)  to  those  we  find  in  the  Toscanelii  correspondence ;  but  they  were 
his  own,  and  not  derived  from  the  Florentine  astronomer ;  they  were  elaborated 
subsequently  to  the  discovery  of  1492,  and  what  they  owed  to  the  books  or  the 
thoughts  of  others  was  principally  through  Columbus's  reading  of  tbe  '  Imago 
Mundi  *  of  Cardinal  Peter  d'Ailly.  Lastly,  the  story  of  tbe  nameless  pilot  who 
discovered  the  Antilles  by  chance,  or  believed  himself  to  have  discovered  tlem^  is 
firmly  maintained  as  true  and  essential  by  M.  Yignaud,  who  considers  that  the 
suggestiooB  communicated  to  Columbus  by  this  pilot  were  the  determining  cause 
of  his  enterprise  and  its  success.  At  the  time  of  his  discovery  (1492),  according 
to  this  view,  Columbus  had  no  cosmographical  theory,  no  map  witb  the  im- 
primatur of  Italian  science,  but  only  a  chart   on  which  be  bad  indicated,  in 
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conformity  with  the  ideas  of  his  pilot  friend,  the  |)08ition  of  the  islands  where  the 
pilot  helieved  himself  to  have  heen. 

M.  Vignaud  himself  admits  that  his  criticisms  are  in  great  part  hypothetical; 
and  further,  that  they  are  encumhered  with  certain  poditive  difficulties.  If  we  are 
in  the  presence  of  apocryphal  documents,  we  should  be  able  to  find  a  proper  ex- 
planation of  the  forgery,  whereas  we  have  only  coujectures  which,  howe?er  plausible, 
are  by  no  means  proved,  and  whose  probability  cannot  be  admitted  without  reserves. 
The  suggestion  of  Bartholomew  Columbus's  fraud  is  quite  gratuitous,  resting  only 
on  his  skill  in  cosmography^  his  weakness  in  Latin,  and  his  devotion  to  his  brother 
The  letter  of  Duke  Hercules  of  Este  in  1494  is  another  stumbling-block.  For  in 
this  year  a  great  European  personage  seems  to  have  full  knowledge  of  a  past  ex- 
change of  ideas  between  Toscanelli  and  Columbns.  Again,  the  apparent  denial  of 
*  any  *  cosmographical  theory  to  Columbus  in  the  venture  of  1492,  may  bo  met  by 
the  terms  of  the  argument  itself,  where  he  is  credited  with  a  theory  adapted  from 
the  un-named  pilot ;  and  the  view  that  the  Portuguese,  before  1474,  never  sought 
for  the  Indies  at  all,  except  the  India  of  Prester  John,  hardly  seems  to  bear  in  mind 
various  definite  passages  and  indications  in  thirteenth,  fourteenth,  and  fifteenth 
century  literature  and  cartography  which  point  to  another  conclusion. 

C.  R.  B. 
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EITBOPS. 

The  "  Landet  '*  of  Qascony. — An  instructive  sketch  of  the  physical  conditions 
prevailing  in  the  district  of  south-west  France  known  as  the  '*  Landes  **  is  gives 
by  Dr.  Engell,  of  Copenhagen,  in  the  February  number  of  Petermanns  MitteU- 
ungen.  The  writer  begins  by  tracing  the  geological  history  of  France  since 
early  Tertiary  times,  showing  that  the  "  Landes "  form  one  of  the  most  recent 
areas  in  the  country.  He  next  contrasts  the  conditions  prevailing  in  this  ares 
with  those  of  the  rest  of  France,  dividing  the  country  into  nine  natural  provinces 
on  the  basis  of  climate  and  vegetatioD,  the  '*  Landes*'  forming  a  subdivision  of 
the  south-weBtem  province.  Dr.  Engell  hopes  to  develop  his  views  as  regards 
these  natural  provinces — the  limits  of  which  he  has  for  the  first  time  endeavoured 
to  lay  down  approximately — in  a  subsequent  article.  Coming  to  the  special 
subject  of  the  paper,  he  describes  in  turn  the  iron-bound  coast-line  with  its  belt 
of  dunes,  the  heath-lands  further  inland  with  their  types  of  vegetation,  the 
scanty  animal-life,  and  the  industrial  conditions  of  the  district.  Among  the  most 
interesting  points  is  the  extent  to  which  the  aspect  of  the  country  has  been 
modified  by  human  agency,  the  once  bare  and  glaring  sand  of  the  dunes  having 
given  place  to  a  complete  covering  of  Finns  rnaritimuSf  while  in  the  heath-lands 
also  the  extensive  planting  of  trees  has  interfered  with  the  natural  struggle  for 
the  mastery  between  heath  and  forest,  to  the  advantage  of  the  latter.  In  the 
''Landes"  proper,  population  is  naturally  scanty  and  scattered,  even  Arcachon 
owing  its  existence  to  factors  not  properly  connected  with  the  geographical  con- 
ditions of  the  district  as  a  whole.  The  industrial  life  of  the  district  depends 
almost  entirely  on  the  products  of  the  forests — turpentine,  charcoal,  timber,  etc. — 
especially  the  first-named,  which  is  of  noted  quality,  and  of  which  the  production 
is  the  raison  d'etre  of  the  few  factories  which  the  "  Landes  "  possess.  It  is  for  the 
transport  of  such  forest  products  that  the  fairly  extensive  railway  system  has 
come  into  existence. 
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The  Highest  Point  of  Sardinia. — It  appears  from  a  note  by  Attilio  Mori  in 
the  Bivista  Oeografica  ItcUiana  for  February  last  that  the  uncertainty  which  has 
hitherto  existed  as  to  the  highest  point  of  Sardinia  has  been  remoyed  by  surveys 
carried  out  in  1900.  The  value  fixed  in  1834  by  La  Marmora,  by  barometric 
observations,  for  the  Punta  di  Bruncu  Spina  on  Mount  Gennargentu  was  for  long 
accepted  as  giving  the  altitude  of  the  culminating  point  of  the  island.  This  value 
(1918  m.y  or  6293  feet)  was  found  by  Prof.  Lovisato,  who  carried  out  careful 
measurements  with  a  Fortin  barometer  in  1892-95,  to  be  too  high,  and  his 
observations  were  confirmed  soon  afterwards  by  the  triangnlation  of  the  Geo- 
graphical Institute,  which  fixed  the  height  of  the  Bruncu  Spina  at  1828*56  m.,  or 
5999  feet.  In  1895,  however,  Prof.  Lovisato  obtained  data  which  seemed  to  show 
that  other  points  of  the  group  slightly  exceeded  the  Bruncu  Spina  in  height,  and 
this  has  been  in  part  confirmed  by  recent  topographical  surveys,  which  have 
shown  that  a  point  named  Perdu  Crapias,  in  the  same  group,  reaches  a  height  of 
6017  feet,  and  is  therefore  the  culminating  point  of  the  island,  to  which  it  is 
proposed  to  give  the  name  Punta  La  Marmora. 

Biyers  and  Foreite  in  BnSfia. — In  the  April  number  of  La  Geographies 
M.  Flahault  sums  up  the  results  of  recent  research  on  the  interrelation  of  rivers 
and  forests  in  Russia,  a  failure  to  allow  for  which  has,  he  says,  already  seriously 
affected  the  regime  of  the  rivers,  though  a  movement  is  now  on  foot  for  remedying 
the  evil  affected,  so  far  as  possible.  He  holds  it  as  conclusively  proved,  not  only 
that  forests  on  the  mountains  at  the  source  of  streams  exercise  an  important 
function  in  regulating  the  flow  of  the  latter,  but  that  they  are  of  hardly  less 
importance  in  the  plains  traversed  by  those  streams,  as  helping  to  bring  into 
circulation,  and  so  convert  into  an  available  asset,  the  water  that  would  otherwise 
remain  In  the  lower  layers  of  the  soil.  Iq  Russia  the  question  is  of  special 
importance,  inasmuch  as,  in  the  absence  of  mountain  snows  and  glaciers,  the 
rivers  derive  their  sole  supply  from  the  forests  and  marshes,  which  are  more  and 
more  threatened  by  the  invasion  of  sgriculture.  Public  attention  has  been  called 
to  the  need  for  actioo,  and  something  has  been  done  by  the  planting  of  bands  of 
forest,  intersecting  at  right  angles,  and,  while  protecting  the  crops  from  drying 
winds,  checking  evaporation  and  encouraging  transpiration  and  rain-production. 

ASIA. 

Dr.  Philippson's  Journey  in  Western  Asia  Minor.— The  summer  of 

1901  was  spent  by  Dr.  Philippson,  the  well-known  authority  on  the  geography  of 
Eastern  Europe,  in  geological  researches  in  the  west  of  Asia  Minor.  Some  of  the 
results  of  the  journeys,  which  extended  over  about  1200  miles,  are  sketched  in  the 
third  number  of  the  Oeographische  Zeitschri/t  for  the  present  year.  It  was  found 
that  considerable  alterations  are  necessary  in  the  geological  map  of  Western  Asia 
Minor,  based  chiefly  on  the  labours  of  Chihacheff.  Most  of  the  country  is 
composed  of  late  Tertiary  fresh-water  formations,  the  marine  fossils  mentioned  by 
Chihacheff  being  found  in  one  locality  only.  Associated  with  the  Tertiary  deposits 
are  important  volcanic  outpourings  of  like  age,  the  whole  region  showing  signs  of 
great  disturbance.  The  late  Tertiary  deposits  form  a  comparatively  level  fringe  at 
the  base  of  the  crystalline  ranges  of  Tmolos  and  Messogis,  north  and  east  of  which, 
however,  they  form  horizontal  tablelands  traversed  by  deeply  eroded  valleys,  and 
gradually  nsing  in  level  towards  the  Central  Anatolian  plateau.  The  whole 
tableland  is  broken  by  rift-valleys  and  sunk  basins,  one  such  area  of  subsidence — 
the  basin  of  the  Kaister— occurring  even  in  the  midst  of  the  crystalline  massif 
This  is  of  later  date  than  the  rest,  for  the  crystalline  formation  here  falls  directly 
to  the  alluvial  plain,  with  no  intervening  Tertiary  deposits,  acd  the  upper  p-triions 
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of  several  of  the  valleys  have  been  cut  off  by  the  subaidence.  The  tertiary 
deposits  on  the  outer  margin  of  Tmolos  and  Messogis  are  crowned  by  maaaes  of 
loose  debris^  such  as  are  found  in  Greece  and  Rhodes,  and  possibly  indicating 
glacial  action. 

Journey  in  Pertia. — The  last  volume  of  the  Memoirs  of  the  Bussian  Geo- 
graphical Society  (General  Geography,  toI.  xxxvi.)  is  devoted  to  the  report  of 
the  well-known  zx)logist,  N.  Zariidnyi,  on  his  journey  in  Eastern  Persia.  An 
excursion  which  the  author  had  made  in  1896  having  revealed  the  very  great 
interest  of  a  thorough  zoological  exploration  of  Persia,  the  Academy  of  Sciences 
sent  out  M.  Zarudnyi,  in  1898,  to  explore  Eastern  Persia,  so  as  to  connect  his 
explorations  with  thosa  of  Blandford  and  St.  John  in  Persian  Baluchistan. 
Starting  from  Askhabad,  the  author  went  to  Meshed,  and  explored  the  northern 
and  western  borders  of  Sistan ;  he  next  crossed  the  Sistan  desert,  and,  proceeding 
via  Gurmuk  and  Bazman,  reached  Bampur,  thua  connecting  his  work  with  that 
of  the  English  travellers.  From  Bampur  he  returned,  and  when  he  had  reached 
Askhabad,  after  an  eight  months*  absence,  he  brought  with  him  2700  miles  of 
route  survey,  as  well  as  a  survey  of  the  region  situated  between  Sistan  and 
Bampur,  which  was  very  imperfectly  represented  on  our  maps,  and  a  very  rich 
zoological  collection,  which  is  now  in  the  hands  of  various  specialists.  The  present 
volume  contains  a  general  description  of  the  journey,  well  written,  and  extremely 
interesting  to  the  naturalist  and  the  geographer. 

The  Coal  Eesonroes  of  India. — This  important  question  was  discossed  by 
Prof.  W.  R.  Dunstan  in  a  paper  read  in  February  before  the  Society  of  Arts,  and 
printed  in  the  Journal  of  that  body  for  March  21.    The  lecturer  pointed  out  the 
ignorance  which  prevails  in  this  country  with  regard  to  the  practically  inex- 
haustible supply  of  coal  possessed  by  India,  and  the  comparatively  recent  date  of 
all  serious  attempts  to  exploit  the  wealth  represented  by  that  supply.    In  1880 
the  total  output  from  the  Indian  mines  was  but  little  over  one  million  tons,  of 
which  98  per  cent,  was  produced  in  Bengal ;  while  in  1900  the  total  output  bad 
lisen  to  over  six  million  tons,  of  which  nearly  five  millions  were  contributed  by 
Bengal.    Another  indication  of  the  advance  which  has  lately  been  made  is  the 
great  drop  in  the  quantity  of  foreign  coal  imported  into  India,  which,  though  vary- 
ing from  600,000  to  800,000  tons  between  1885  and  1895,  had  fallen  to  127,318 
tons  in  1900,  the  export  of  Indian  coal  showing,  on  the  other  hand,  a  marked  rise 
and  reaching  a  figure  exceeding  half  a  million  tons  in  1900.    Before  oonsidering 
the  individual  coalfields  and  collieries,  Prof.  Dunstan  sketches  the  general  distribu* 
tion  of  coal  in  India,  showing  that  in  the  peninsula,  including  Bengal,  the  deposits 
are  of  Permio-triassic  age,  while  elsewhere,  as  in  Upper  Assam,  they  are  still 
more  recent,  mostly  belonging  to  the  Tertiary  age.    No  considerable  quantity  of 
genuine  coal  is  likely  to  be  discovered  in  Southern  India,  where  the  formations 
are  for  the  most  part  of  older  date  than  those  which  in  Iniia  bear  coal.    The 
Bengal  coal  is  somewhat  bituminous,  with  rather  a  high  percentage  of  ash ;  while 
the  Tertiary  coal  of  Assam  is  usually  soft  and  bituminous,  with  a  high  percentage 
of  volatile  constituents.    The  total  coal-area  has  been  estimated  at  35,000  Equare 
miles,  and  having  regard  to  the  extreme  thickness  of  some  of  the  seams.  Prof. 
Danstan  considers  that  not  only  has  India  a  supply  which  will  soon  render  her 
independent  of  other  sources,  but  that  it  may  even   be  drawn  upon  by  othir 
nations  whose  coal  deposits  are  now  in  process  of  depletion.    Although  Indian 
coal  has  been  found  to  be  from  17  to  20  per  cent,  inferior  to  British  ooal  of  the 
same  type,  the  best  qualities  give  good  results  when  used  on  steam- vessels,  and 
the  consumption  of  Indian  coal,  both  by  steamers  and  on  the  Indian  railways^ 
is  considered  likely  to  expand  rapidly.    It  is  hoped  that  with  improved  facilities 
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for  the  tranfiport  and  diBhribution  of  coal,  an  impetus  will  be  given  to  many 
industriep,  aod  especially  to  the  development  of  the  mineral  resources  of  the 
country.  Prof.  Dunstan  urges  the  importance  of  further  inquiries  by  Government 
into  the  extent  of  India's  coal  resources. 

Halaria  Inveitigations  in  Bengal.— The  sixth  series  of  Reports  to  the 
Malaria  Committee  of  the  Royal  Society,  issued  in  March  last,  gives  some  results 
of  investigations  in  Bengal  by  Messrp.  Stephens  and  Christophers,  among  which  a 
paper  on  the  relation  of  malarial  endemicity  to  **  species  **  of  Anopheles  is  of  much 
interest.  An  examination  of  the  amount  of  '*  malarial  endemicity  *'  (tA  the  per- 
centage of  infection  in  the  cases  examined)  at  various  points  from  Calcutta  to  the 
foot  of  the  Himalayas — a  distance  of  300  miles — showed  a  steady  rise,  especially  in 
the  last  part  of  the  distance,  from  0  to  72  per  cent,  (the  latter  being  as  high  as 
in  West  Africa),  the  maximum  occurring,  as  might  be  anticipated  by  all  who  know 
the  reputation  of  the  region  in  question,  ip  the  **  Duars,"  or  strip  of  country  lying 
at  the  foot  of  the  hills.  It  was  also  found  that  this  increase  in  endemicity  in  the 
Duars  was  accompanied  by  the  appearance  of  a  new  species  of  mosquito  (to  which 
the  name  A.  ChrxstopherBi  has  been  given),  which  also  proved  to  be  a  good  carrier, 
sporozoits  being  found  in  four  out  of  sixty- four  specimens  examined,  or  6*25  per 
cent— >a  rate  little  lower  than  that  frequently  found  in  Africa.  While  allowing 
that  more  extended  observations  are  necessary,  the  writers  are  naturally  inclined 
to  believe  a  connection  between  the  high  degree  of  endemicity  and  the  presence  of 
this  mosquito,  though  they  are  willing  to  admit  that  a  part  of  the  effect  may  be 
due  to  the  presence  of  non-immune  coolies  on  the  tea-gardens.  They  are,  perhaps, 
inclined  to  minimize  the  climatic  and  other  differences  between  the  Duars  and  the 
more  southern  parts  of  Bengal,  of  which  all  who  have  lived  in  both  districts  for  any 
length  of  time  will  be  fully  conscious.  The  spot  at  which  the  highest  rate  was 
observed  is  shown,  on  a  sketch-map  accompan3nng  the  paper,  in  close  proximity  to 
a  wide  tract  of  jungle — sparsely  inhabited  until  recent  years  by  Meches  and  other 
migratory  tribes,  and  quite  lately  the  scene  of  a  coniiiderable  Santal  immigration, 
which,  no  less  than  the  opening  of  tea-gardens,  has  led  to  the  turning  up  of  much 
virgin  soil.  The  possibility  of  a  connection  between  a  high  rate  of  endemicity 
and  the  breaking  of  new  ground  for  cultivation  is,  however,  not  difcrsfed  in  the 
paper. 

ZnaUardo's  Travels  in  Palestine.— A  description  of  the  work  containing 

the  account  of  Signor  John  Zuallardo's  travels  in  Palestine  in  1586  is  given  by 
Colonel  C.  R.  Conder,  in  the  January  number  of  the  Quarterly  Statement  of  the 
Palestine  Exploration  Fund  (1902).  The  volume,  now  somewhat  scarce,  was  written 
by  Zuallardo  in  old  Italian,  and  published  in  Rome  in  1587,  under  the  title  of  *  II 
Devotissimo  Viaggio  di  Qerusalemme.'  It  b  divided  into  five  books,  of  which  the 
third,  containing  the  personal  account  of  Palestine  proper,  is  the  most  valuable, 
the  others  containing  general  information  for  intending  pilgrims,  and  a  compilation 
from  older  accounts  of  the  topography  of  Palestine.  The  work  is  illustrated  with 
engravings  of  places  in  Palestine  from  sketches  made  by  the  author,  who  claims 
to  have  been  the  first  to  attempt  such  drawings.  Zuallardo  left  Venice  on  June  29, 
1586,  with  a  party  which  consisted  of  nine  laymen  and  eleven  clerical  members. 
The  sea-passage  was  broken  at  Zante,  in  the  Ionian  islands,  and  at  Cyprus,  where 
the  party  transhipped  for  Tripoli.  After  two  unsuccessful  attempts  in  native  boats 
from  both  Cyprus  and  Tripoli,  they  landed  safely  at  Jaffa  on  August  25.  The 
best  passages  ^m  Venice  to  Jaffa,  as  a  rule,  occupied  from  fifteen  to  twenty  days. 
Mounted  on  donkeys,  the  party  set  off  for  Ramleh  on  August  29,  and  thence  to 
Jerusalem,  which  was  reached  next  day.  They  were  not  allowed  to  enter  the 
city,  but  conducted  south  to  the  Franciscan  monastery  of  St.  Saviour  on  Sion. 
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Daily  excnreions  were  made  in  the  neighbourhood  of  Jerusalem,  iodadiog  a  visit 
to  the  Church  of  the  Holy  Sepulchre,  where  Zuallardo  and  two  other  members  of 
the  party  were  made  knights  of  the  Papal  Order  of  the  Holy  Sepulchre.  The 
journey  was  continued  to  Bethlehem  and  'Ain  Karim,  and  after  another  visit  to 
the  Greek  monastery  beside  the  Holy  Sepulchre  Church,  the  party  returned  to 
Jaffa  on  September  0,  leaving  again  on  the  11th,  and  reaching  Tripoli  on  the  16tb. 
Here  Zuallardo  waited  until  October  13  for  a  Venetian  ship,  and  arrived  again  at 
Venice  on  the  23rd,  after  a  rapid  but  stormy  passage. 

Expedition  to  tho  Tian  Shan. — The  well-known  German  geographer, 
Dr.  Max  Friedcrichsen,  who  published  a  year  or  two  ago  an  excellent  monograph 
on  the  Tian  Shan,  has  undertaken  an  expedition  to  the  range  in  company  with 
the  Russian  botanist,  Prof.  Sapozhnikof.  Especial  attention  will  be  paid  to  the 
neighbourhood  of  the  Khan  Tengri  group  in  the  central  part  of  the  range. 

Tertiary   Deposits   at   Okhotsk.— The  fossils  brought  by  Dr.  Slyonin 

from  Taui  bay  in  the  Sea  of  Okhotsk,  east  of  the  town  of  the  same  name,  have  been 
examined  by  Fr.  Schmidt,  who  finds  that  they  belong  to  the  Cretaoeoug  and  the 
Tertiary  period.  The  chief  interest  of  the  latter  formations  consists  in  their 
identity  with  those  from  the  north-western  portion  of  Sakhalin.  In  both  localities 
we  find  Miocene  sandstones  and  marls  with  remains  of  plantF,  and,  doee  by.  Pliocene 
sandstones  of  marine  origin.  Both  have  a  wide  extension,  the  Pliocene  marine 
deposits  covering  the  northern  littoral  of  the  Pacific  ocean  from  California  and 
Oregon,  through  the  Aleutian  islands,  to  Kamchatka,  Okhotsk,  Sakhalin,  and  Japan. 
Their  fauna  consists  of  molluscs,  partly  still  living  in  the  Behring  sea,  and  partly 
extinct.  Of  the  latter,  the  Conchocele  disjuncta  was  found  first  in  California,  and 
subsequently  in  Japan,  Sakhalin,  and  Okhotsk.  The  Mytilm  Middendorffi,  Grew., 
from  the  Aleutian  islands  and  Sakhalin,  has  now  been  found  near  Okhotsk.  As  to 
the  TurriteUa  erosa.  Couth.,  a  small  modem  representative  of  this  species  still 
lives  in  various  parts  of  the  Arctic  sea.  The  Miocene  deposits  found  on  the 
Okhotsk  littoral  belong  to  a  formation  which  is  now  well  known  from  Sakhalin, 
California,  Oregon,  the  former  Russian  America,  Japan,  and  Kamchatka.  Among 
the  fossil  plants  of  Okhotsk,  the  widely  spread  Carpinus  gratidis,  Ung.,  the  Betula 
Brogniarttf  Heer,  the  Corylus  McQuarrii  and  Fopiilus  Zaddachi,  Heer,  arc 
worthy  of  notice.  Cretaceous  deposits  have  hitherto  been  found  in  one  spot  only. 
They  are  similar  to  the  sandstones  appearing  on  Sakhalin  (at  Due),  and  are  full  of 
shells  of  the  big  Inocerarnus  Ce/i;iVrt,Goldf.,  in  Okhotsk,  while  the  Sakhalin  species 
belongs  to  7.  digitalis^  Sow.,  now  described  as  7.  Schmidiii,  by  Michelson  (Ver- 
hnndlumjen  of  the  St,  Petersburg  Mineralogical  Society,  2nd  series,  vol.  xxxviii.  2). 

Lake  Baikal. — The  members  of  the  hydrographical  expedition  under  Colonel 
Drizhenko,  which  is  to  continue  the  exploration  of  Lake  Baikal  during  the  present 
summer,  have  started  for  Irkutsk. 

The  Old  States  of  Sumatra.— In  the  sixteenth  instalment  of  the  'Geo- 
graphical Notes,'  in  which  Mr.  G.  Schlegel  has  contributed  not  a  little  to  the 
elucidation  of  the  historical  geography  of  the  far  East,  the  author  gives  the  results 
of  his  researches  as  to  the  ancient  states  of  the  island  of  Sumatra  as  described  by 
Chinese  and  other  early  writers.  The  questions  to  be  solved  present  many 
difiBculties — firstly,  from  the  fact  that  a  knowledge  of  the  old  pronunciation  of 
Chinese  characters,  as  well  as  of  local  dialects,  is  a  necessary  qualification  for  the 
task ;  and,  secondly,  because  not  only  have  the  old  names  undergone  great  changes 
in  course  of  time,  but  in  many  cases  the  places  to  which  they  were  applied  seem 
to  have  ceased  to  exist,  though  known  to  De  Barros  and  even  later  authorities  of 
the  European  period.  Thus  the  powerful  fourteenth-century  state  of  Sumundara, 
from  which  the  name  Sumatra  itself  has  come  down  to  us,  is  represented  at  the 
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present  day  only  by  the  miserable  village  of  Samudra,  near  Fasei.  Palembang, 
which  has  long  been  an  important  political  centre,  seems  to  have  three  times 
changed  its  name  during  the  Christian  era.  One  of  the  names,  the  Chinese  San-fuh- 
thsi,  to  which  Mr.  Schlegel  devotes  much  attention,  as  it  has  puzzled  many  com- 
mentators, is,  in  his  opinion,  to  be  read  as  Semboja,  which,  like  its  variant  Eemboja 
(the  modern  Cambodia),  he  explains  as  the  name  of  the  well-known  tree  with 
scented  flowers,  Plumeria  aculifolia,  quoting  as  analogous  instances  of  the  naming  of 
places  from  trees  the  existence  of  many  villages  called  after  the  celebrated  Champak 
(^Michdia  champika).  The  Nakur  of  the  Chinese,  inhabited  by  naked  people  with 
apes*  faces,  is  the  Necuran  of  Marco  Polo,  Vacumeran  of  Odoric  (who  says  that 
the  natives  had  dogs'  faces),  which  has  wrongly  been  identified  with  Nankuri, 
one  of  the  Nicobars.  The  Li-te  of  the  Chinese  (Lide  of  De  Barros)  is  a  name 
which  has  entirely  disappeared  from  modem  European  maps,  although,  thanks  to 
De  Barros*  list  of  Sumatran  states  arranged  in  the  order  in  which  they  occurred 
round  the  coasts,  its  position  can  be  satisfactorily  determined.  Another  name 
which  has  totally  disappeared  in  modern  times  is  that  of  Baros  on  the  south-east 
coast,  which  is  mentioned  by  the  Buddhist  pilgrim  I-tsiog  in  the  seventh  century  a.d. 
(possibly  also  by  Ibn  Ehordadbeh  as  **  Balus  "),  and  still  appears  on  one  or  two 
European  maps  of  the  seventeenth  century.  It  is  to  be  distinguished  from  the 
modem  Biros  on  the  West  Coast,  which  was  known  to  Marco  Polo,  in  the  Arab 
period,  as  Fansur,  the  kingdom  in  which  grew  the  best  camphor  in  the  world. 

A7BI0A. 

Ascents  of  Hounts  Kilimanjaro  and  Horn. — It  is  announced  in  the 

Oeographische  Zeitschri/t  that  a  new  ascent  of  EilimaDJaro  was  made  last  autumn 
by  Dr.  Carl  Uhlig,  an  oflScial  of  German  East  Africa.  The  unfavourable  ice-con- 
ditions on  Eibo  prevented  much  new  work  at  the  top,  but  Dr.  Uhlig  obtained  a 
good  series  of  photographs,  and  during  a  subsequent  excursion  was  able  to  add  to 
our  knowledge  of  the  southern  glaciers,  making  his  way  alone  to  the  Decken  and 
Kersten  glaciers  seen  from  a  distance  by  Meyer,  but  never  before  reached.  Botanical 
and  geological  collections  were  also  made.  Dr.  Uhlig  also  succeeded  in  ascending 
to  within  100  feet  of  the  summit  of  Mount  Meru,  of  which  no  previous  traveller 
had  climbed  more  than  the  lower  half.  A  wall  of  rock  prevented  the  ascent  to  the 
actual  summit,  the  highest  altitude  reached  being  about  15,400  feet.  On  the  way 
to  the  mountain  Dr.  Uhlig  ex&mined  some  small  steppe  lakes. 

Hr.  Seton-Karr's  Antiquarian  Discoyeries.— Mr.  W.  W.  Seton-Earr  has 

returned  from  bis  ninth  journey  into  Somaliland,  having  revisited  Zalelo,  where  on 
previous  occasions  he  discovered  such  large  and  perfect  stone  implements!,  thought 
to  be  Pabeolithic,  and,  if  so,  completing  the  chain  of  evidence  connecting  Europe 
with  the  East  as  regards  intercourse  in  pre-glacial  periods.  Mr.  Seton-Earr  has 
presented  a  part  of  his  collections  to  the  Indian  Museum  at  Calcutta,  in  which  he 
has  arranged  a  new  prehistoric  gallery.  On  his  way  back  to  Europe  he  paid  a 
visit  to  the  Ntcobar  islands. 

The  Ihi  Bonrg  Expedition  in  Abyssinia.— News  has  lately  been  pub- 
lished as  to  the  progress  of  the  expedition  under  M.  Du  Bourg  de  Bogas,  the 
departure  of  which  was  announced  some  months  back  in  the  Journal.  From 
Harrar  the  French  traveller  is  said  to  have  gone  south  to  Ime,  and  thence  west- 
ward into  the  little-known  hilly  country  inhabited  by  the  Arussi  Gallas.  It  was 
proposed  afterwards  to  visit  the  Ogaden  country. 

Exploration  of  the  Upper  Sanga  Basin.— The  Mouvement  Geographique 
for  April  13  contains  a  short  account  cf  a  journey  of  exploration  in  the  upper 
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baein  of  the  Sanga,  lately  carried  out  by  M.  Kerremanp,  agent  of  a  French  com- 
pany, by  which  the  mapping  of  that  part  of  the  Sanga  system  has  undergone  some 
modification,  especially  as  regards  the  course  of  the  Kadei,  hitherto  known  chiefly 
through  the  journey  of  Perdrizet.  The  source  of  the  main  western  feeder  of  the 
stream  has  been  recently  located  by  Baron  von  Stein  in  the  Kamernn,  so  that,  with 
M.  Kerremans*  surrey  of  the  middle  part  of  its  course,  the  general  features  of  its 
hydrography  are  now  known  pretty  accurately.  The  Eadei  and  the  Mambere, 
or  eastera  branch  of  the  Sanga,  both  rise  in  the  highlands  of  Ngaumdere  and 
traverse  an  elevated  tableland  sloping  towards  the  south-east,  and  finally  falling 
in  a  series  of  abrupt  steps  to  the  great  plain  of  the  middle  Congo.  The  part  of  the 
Kadei  explored  by  M.  Eerremans  is  broken  by  an  almost  continuous  series  of 
rapids.  The  inhabitants  of  the  country  belong  for  the  most  part  to  the  Baya 
stock,  and  show  less  of  the  pure  negro  blood  than  the  other  tribes  of  the  Sanga. 
Mussulman  influence  is  gradually  making  its  way  from  the  north,  and  the  Hausa 
costume — the  cloak  with  wide  sleeves — is  not  unfrequently  seen.  The  huts  are 
round,  as  in  the  Sudan,  in  the  north,  but  often  rectangular  in  the  south. 

AMBBIOA. 

Biological  Station  on  the  Oreat  American  Lakef.~A  bill  has  been 

brought  before  the  Uuited  States  Congress  for  the  proviMion  of  funds  for  the 
establishment  of  a  biological  station  on  the  North  American  lakes.  The  main 
obj-ctH  held  in  view  by  the  pr«»n  oters  of  the  scheme,  chief  of  whom  is  Prof. 
J.  Rfighard,  are,  as  we  learn  from  Science,  the  investigation  of  the  problems  con- 
nected with  the  whole  of  the  lake  fisheries,  nuch  as  the  breeding  times,  places,  and 
conditions  of  the  fishes,  the  decrease  or  increase  of  special  kinds,  and  generally 
the  study  of  the  conditions  and  regulations  n^^cessary  for  succesnful  fish -culture. 

Proposed  Raising  of  the  Level  of  Lake  Erie.— We  leam   from  the 

Oeographische  ZtiUchrift  that  a  scheme  has  been  set  on  foot  in  the  United  States 
for  the  rtiviog  of  the  level  of  Lake  Erie  by  means  of  a  dam  at  its  outlet.    The 
object  of  such  a  work  would  be  the  deepening  of  all  the  Lake  Erie  harbours  to  the 
extent  of  3  feet,  and  of  the  navigable  channel  in  the  St.  Clair  and  Detroit  rivers  by 
2  feet.     It  would  also  help  to  raine  the  level  of  Lakes  Huron  and  Michigan,  which 
has  fallen  of  Ute  years  by  about  a  foot,  owing  to  the  deepening  and  widening  of 
the  riverd  le  iding  to  L  tke  Erie,  and  the  coubtruction  of  the  Chicago  drainage  canal ; 
while  the  deepening  of  the  Lake  Erie  harbours  and  of  the  rivers  above  named  by 
any  other  means  would  be  much  more  costly,  and  would  only  exags^erate  the  fall 
in  the  level  of  the  two  upper  lakes.    The  scheme  is  said  to  have  met  with  some 
opposition  in  Canada,  from  the  idea  that  the  low- water  supply  of  the  St.  Lawrence 
would  be  diminished.     It  is  pointed  out,  however,  that  the  dam  would  not  alter 
the  total  annual  discharge  from  Lake  Erie,  but  only  modify  its  distribution 
through  the  year.    The  scheme  has  been  referred  to  a  mixed  Board  of  American 
and  Canadian  en$i;ineers. 

Bering  and  CMrikof  on  the  Horth-west  Coast  of  America,  1741.— 

Prof.  George  Davidson,  whose  researches  on  the  voyages  of  the  early  Spanish  and 
English  navigators  on  the  north-west  coast  of  America  are  well  known  to  stndents 
of  historical  geography,  has  lately  undertaken  an  investigation  of  the  voyages  of 
Bering  and  Chirikof  on  the  southern  coasts  of  Alaska  in  1741,  with  a  view  to 
clearing  up  the  many  doubtful  points  as  to  the  tracks  of  their  ve!*sels  and  the 
various  points  on  the  coast  touched  at.  The  writer  considers  that  Bering's  conduct 
of  the  expedition  has  been  the  subject  of  unfair  criticism,  and  he  takes  pains  to 
show  the  enormous  difficulties  against  which  the  commander  had  to  contend,  and 
the  really  wonderful  nature  of  the  work  accomplished  in  view  of  the  conditions 
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under  which  the  task  was  undertaken.  *'  The  difficulties  to  he  overcome,**  he  insists, 
**  demanded  a  man  of  supreme  self-reliance,  great  physical  ahility,  and  large  resources. 
And  it  may  he  asserted  that  until  Bering  was  attacked  hy  scurvy  he  was  equal  to 
all  emergencies.**  After  tracing  the  former  work  of  Bering  and  the  events  which  led 
to  his  last  great  expedition,  Prof.  Davidson  examines  in  detail  the  courses  of  the 
8t.  Peter  and  the  St,  Paid,  commanded  hy  Bering  and  Chirikof  respectively,  from 
their  separation  in  had  weather  in  ahoat  49°  N.,  179°  W.  (after  a  fruitless  search 
for  the  mythical  land  of  Jean  do  Ghima,  supposed  to  lie  to  the  east  of  Japan),  to 
their  eventual  return  to  the  same  meridian  after  coasting  along  the  Alaskan  shores. 
During  the  whole  of  this  time  the  ships  never  joined  company,  though  their  tracks 
crossed  and  recrossod  each  other,  and  they  were  at  times  apparently  not  many  miles 
apart.  From  their  respective  most  southerly  points  in  about  176-178°  W.,  both 
commanders  sailed  generally  north-east  until  they  struck  the  American  coast,  the 
landfall  of  Chirikof  (July  15)  being  probably  at  Cape  Addington  in  about  55J°  N., 
while  the  first  point  of  land  sighted  by  Bering  was  Mount  St.  Elias  (July  16). 
Among  the  special  points  investigated  the  most  important,  perhaps,  are— (1)  The 
identity  of  the  bay  at  which  the  disaster  to  Chirikofs  boat-party  took  place ;  this 
is  considered  to  be  almost  certainly  Sitka  sound.  (2)  The  position  of  Bering's  Cape 
Hermogenes,  which  Prof.  Davidson  identifies  with  the  south  point  of  Sakhlidak 
island  in  57°  N.,  153°  W.  The  name  was,  it  seems,  erroneously  bestowed  for.  that 
of  St.  Ermolai,  on  the  day  of  which  saint  it  was  sighted.  (3)  The  tracks  of  the  two 
vessels  during  the  calm  weather  from  August  8  to  30,  during  which  they  probably 
(on  the  16th)  approached  within  15  miles  of  each  other.  The  grounds  of  Prof. 
Davidson's  conclusions  are  not  always  stated  so  fully  as  could  be  wished,  for  though 
he  frequently  enters  into  descriptions  of  portions  of  the  coast  as  now  known,  it  is 
not  always  clear,  without  turning  to  the  original  narratives,  how  far  these  supply 
the  means  of  identification  by  their  own  descriptions.  He  has,  however,  evidently 
given  much  careful  study  to  the  questions,  and  his  personal  acquaintance  with 
much  of  the  coast  makes  him  particularly  well  qualified  for  the  task  of  elucidating 
the  voyages.  A  large- scale  chart  shows  the  tracks  of  the  vessels  with  much 
minuteness. 

Hayigation  of  the  Tanana.— Hitherto,  although  small  vessels  have  ascended 
its  lower  portion,  no  serious  attempt  at  the  navigation  of  the  Tanana,  the  largest 
tributary  of  the  Yukon,  has  been  made.  The  United  States  consul  at  Dawson 
reports  that  at  the  end  of  last  autumn,  the  LaveUe  Young,  of  Portland,  Oregon,  a 
500-ton  steamer  drawing  4  feet  of  water,  navigated  it  to  a  distance  of  310  miles 
from  its  junction  with  the  Yukon.  The  mouth  of  the  river  is  nearly  2  miles  wide, 
and  is  almost  closed  by  a  sandbar  with  a  navigable  channel  of  only  4^  feet.  Here 
the  current  is  only  3  miles  per  hour,  but  after  the  first  100  miles,  it  increased  on 
an  average  about  2  miles  an  hour  for  each  succeeding  100  miles.  The  river  is 
described  as  having  many  islands  and  sandbars,  causing  the  water  to  divide  into 
numerous  channels,  somewhat  like  the  Yukon  between  Fort  Hamilton  and  Circle 
city.  The  Valdes  trail  was  known  to  cross  it  at  480  miles  from  the  mouth,  and  it 
was  hoped  that  this  point  might  be  attained,  but  the  vessel  grounded  at  the  310th 
mile,  and  no  channel  could  be  found  with  sufficient  water  to  continue.  The  river 
has  some  considerable  tributaries.  At  60  miles  from  its  mouth  it  is  joined  by 
Baker  creek,  at  80  miles  by  the  Eantitna,  at  86  miles  by  the  Fulvana,  and  at  the 
lower  end  of  the  Bates  rapids,  some  300  miles  up,  by  the  Cbenoa.  All  these 
streams  are  navigable  for  small  steamers  for  a  distance  of  from  50  to  100  miles,  and 
the  last-named  was  ascended  for  some  distance  by  the  LaveUe  Young,  It  is  stated 
that  the  country  in  the  neighbourhood  of  the  Tanana  has  all  the  appearance  of 
possessing  rich  mineral  deposits. 
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Voloanio  Eruption  in  the  West  Indiet.~The  appilUng  disftster  which 

overtrxik  the  islands  of  Martinique  and  St.  Vincent  during  the  first  half  of  May 
throu{;h   the  eruption  of  their  volcanoes,   must  rank   among  the  most  terrible 
viMitationii  of  the   kind,  although   the  destruction  wrought  has  no  doabt  been 
ftuqiaMMHl  on  many  recorded  occasions,  including  that  of  the  famous  eroption  of 
Krakatau  Hrjmc  twenty  years  ago.     In  the  suddenness  and  completeness  of  the  ruin, 
thi;  Martinique  catastrophe,  at  least,  locks  no  element  of  impressiTenefls.    It  is 
not  csHy,   from   the   fragmentary   telegraphic    intelligence    received  during    the 
I'To^p'ess  of  the  eruption,  to  piece  togetlier  a  connected  account  of  the  catastrophe, 
Of  to  trac^;  clearly  the  date  of  the  first  threatenings  of  disaster.     The  climax 
of  the  eruption   on   Martinique,  by  which   the  whole   town  of  St.  Pierre,  the 
Uru,*^i  in   the   French  West   Indies,  with   its  30,000  to  40,000  inhabitants,  and 
i\iu(mi  the  whole  of  the  shipping  in  its  roadstead,  were  completely  wiped  out  of 
ezint^nce  in  a  few   short  minutes,  took  place  on  the  morning  of  May  8,  but 
ffigriM  of  activity  ha^l  been  shown  some  days  before  by  Mont  Pel^  the  highest 
point  of  the  island,  which  for  many  years  had  reared  its  verdant  summit  to 
a  height  of  4400  feet,  only  a  few  miles  from  the  doomed  town.    The  volcano  had 
been  qui<*ficent  for  just  over  half  a  century,  the  last  eruption — and  that  not  of  the 
first  rnagoitude — having  taken  place  in  1851.    According  to  one  account,  the  first 
flow  of  lava  began  on  May  3,  and  in  any  case  this  had  become  so  serious  before 
May  fi  as  to  completely  destroy  the  Guerin  factory,  2  miles  from  St.  Pierre.    On 
the  7th  a  state  of  panic  existed  in  the  town,  whither  the  French  Gk>vemor,  M. 
Mouttet,  proceeded  with  a  view  to  allaying  apprehension,  being  persuaded  that  the 
worst  was  already  over.    At  8  a.m.  on  the  8th  the  climax  came,  St.  Pierre  being 
overwhelmed   in  a  moment    by  a   fiery  cataclasm,   accompanied,  according  to 
some  observers,  by  a  poisonous  choking  whirlwind,  which  left  not  a  soul  alive 
of  the  whole  population  of  the  town,  while  thousands  were  left  homeless  and 
destitute  in  neighbouring  parts  of  the  island,  and  eighteen  vessels  are  said  to 
have  been  destroyed.    Besides  the  governor  and  other  officials,  both  the  British 
and  American  consuls  were  among  the  victims.    The  whole  northern  end  of 
the  island,  which  became  for  a  time  a  sea  of  fire,  was  afterwards  observed  to  be 
covered  with  a  silvery-grey  coating  of  ashes.    Stones  and  ashes  also  fell  at  Fort  L% 
France,  some  14  miles  ofl",  and  intense  darkness  prevailed  in  many  parts  of  the 
surrounding  region.    Refugees  who  arrived  at  Dominica  on  the  12th,  reported  that 
the  volcano  was  still  active,  new  craters  being  in  course  of  formation,  while  rivers 
had  overflowed  their  banks,  submerging  large  areas.     The  sympathetic  eruption  of 
the  famous  **  Soufifri^re "  of  St.  Vincent,  though  somewhat  less  destructive,  has 
still  brought  a  terrible  calamity  on  the  island,  the  deaths  being  reported  to  exceed 
1600.    Earthquake  shocks  had  been  felt  for  some  time,  when,  apparently  on  May 
5,  a  loud  explosion  took  place,  giving  rise  to  a  cloud  of  steam.    Many  separate  out- 
bursts occurred  within  the  next  few  days,  the  volcano  sending  forth  clouds  of  smoke 
and  steam,  with  stones  and  ashes,  which  fell  thickly  both  at  Kingston  and  Greorge- 
town.    The  whole  northern  third  of  the  island  is  said  to  have  been  involved,  and 
the  Souffri^re  had  the  appearance  of  a  scarred  smelting  furnace,  while  huge  chasms 
were  formed  and  a  new  valley  opened.    The  volcano  had  been  much  longer 
quiescent  than  that  on  Martinique,  the  last  eruption  having  been  the  famous  one 
of  1812 — the  final  act  in  the  prolonged  series  of  far-reaching  seismic  phenomena 
described  at  length  by  Humboldt  in  his  *  Personal  Narrative,'  and  more  briefly  in 
Kingsley's  *  At  Last.*    Since  1812  the  mountain  had  possessed  two  distinct  craters 
side  by  side,  each  occupied  by  a  lake. 

The  Koppename  Expedition  in  Dntoh  Oniana.— This  expedition,  to  which 

reference  has  more  than  once  been  made  in  the  Journal,  returned  to  Paramaribo  in 
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NoYomber  last,  having  failed  to  reach  the  water-partiD^,  and  returned  as  it  went, 
by  the  Eoppename.  From  the  point  above  the  Ealeigh  falls  reached  in  August 
{Journal^  vol.  xviii.  p.  625),  the  river  was  ascended  in  the  boats  as  far  as  4°  9'  40" 
N.,  beyond  which  Mr.  Stockum  made  his  way  in  a  canoe  to  3®  57'  40"  N.,  56°  49' 
40"  W.,  at  which  point  the  stream  became  a  mere  brook.  This  point  was  112 
miles  by  river  above  the  Raleigh  falls.  Another  branch  of  equal  size,  which 
entered  on  the  right,  was  ascended  to  3°  59'  15"  N.,  56°  22'  15"  W.,  but,  owing  to 
the  rapid  fall  in  the  level  of  the  water,  the  tributary  entering  the  main  stream  on 
the  right  above  the  Raleigh  falls  could  only  be  traced  upwards  during  two  days* 
journey.  Meanwhile  surveys  had  been  carried  out  from  various  hilltops,  and  the 
return  voyage  down  the  Eoppename  was  begun  on  October  25. 

Segolation  of  the  Parana  Eiver.— The  outer  part  of  the  La  Plata  estuary 
has  two  waterways,  separated  by  a  group  of  banks.  The  deeper  channel  lies  along 
the  coast  of  Uruguay,  and  is  the  one  used  by  ocean-going  vessels.  Those  bound 
for  Boenos  Aires  ascend  the  estuary  to  Montevideo,  and  then  make  for  the  Argen- 
tine coast,  passing  over  the  Barra  del  Indio,  over  which  there  is  only  17j  feet  of 
water,  and  then  follow  a  channel  which  runs  up  to  the  city.  The  eastern  channel 
has  a  fair  depth  beyond  Montevideo,  but  is  blocked  below  Puerto  Sauce.  The  delta 
of  the  Parang  river  is  formed  by  the  Rio  de  las  Palmas  and  the  Parani  Guazu, 
which  again  divides  into  a  number  of  arms.  From  Buenos  Aires,  the  most  direct 
route  to  the  Parani  is  by  the  Rio  de  las  Palmas,  but  owing  to  a  bar  in  front  of  its 
mouth)  this  entrance  can  only  be  used  by  vessels  drawing  less  than  9  feet,  and 
others  have  to  make  a  d&tour  round  the  bank  called  Playa  Honda  to  the  Uruguay 
coast,  pass  through  the  Martin  Gkircia  channel,  now  being  dredged  out  to  a  depth 
of  21  feet,  and  enter  the  Parani  Guazu.  Probably  the  Rio  de  las  Palmas  was  at 
one  time  the  most  important  mouth  of  the  Parand,  but  as  the  delta  was  pushed 
further  out,  the  bulk  of  the  water  sought  a  shorter  way  to  the  La  Platii,  and  each 
of  the  other  mouths  became  in  turn  the  chief  channel.  Now  the  Rio  Bravo  is 
preferred  to  the  main  Parand  Quaza,  its  depth  being  greater.  That  the  Parani  de 
las  Palmas  has  not  been  closed  at  the  mouth  is  due,  according  to  Sr.  A.  Foster,  to 
the  tide  which  heads  against  the  Argentine  coast.  His  plan  for  the  improvement 
of  the  navigation  (Anates  de  la  Soc.  CUntifica  Argentina^  torn.  lii.  No.  5)  is  to 
shorten  the  length  of  the  Las  Palmas  river  by  cutting  two  channels  across  the 
bends  it  makes  near  its  junction  with  the  Parani  Quazu,  and  thus  restore  its  former 
pre-eminence.  One  of  these  channels  would  move  the  junction  above  the  Isla  del 
Dorado,  where,  with  the  diminished  volume  of  water,  the  silt  would  accumulate, 
so  that  the  water  flowing  down  the  Las  Palmas  would  be  further  increased.  In 
consequence,  the  bar  of  the  Rio  de  las  Palmas  would,  Sr.  Foster  believes,  be  moved 
farther  out  where  the  waves  are  larger,  and  capable  of  acting  more  strongly  upon 
it.  The  length  of  the  Palmas  thus  rectified  would  be  60  miles,  as  compared  with 
72  for  the  Guazu  or  70  by  the  Rio  Bravo  mouth.  The  distance  from  Buenos 
Aires  to  the  Parand  ports  would  be  shortened  by  about  60  miles,  and  their  foreign 
trade  would  pass  by  the  city. 

AUSTBALA8IA  AVB  OCEANIC  ISLANDS. 

Memorial  to  Captain  Plindors. — An  interesting  ceremony  was  performed  in 
March  last  by  Lord  Tennyson,  Governor  of  South  Australia,  at  the  summit  of 
Mount  Lofty,  in  honour  of  the  explorer  Matthew  Flinders,  whose  celebrated  meet- 
ing with  the  French  expedition  under  Baudin  on  the  South  Australian  coast  took 
place  on  April  8, 1802,  or  just  a  century  ago.  Mount  Lofty  has  long  been  crowned 
with  a  white  obelisk  50  feet  high,  originally  intended  as  a  monument  to  Flinders, 
but  never  formally  recognized  as  such.    The  ceremony  alluded  to  consisted  in  the 
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dedication  of  tho  column  to  the  memoiy  of  the  navigator,  and  the  unvfiling  of  a 
tablet  commemornting  the  discovery  and  naming  by  Flinders  of  Mount  Lofty  on 
March  23,  1802,  and  the  friendly  meeting  of  the  officers  of  the  Invesiigatcr  and 
Giofjraphe,  commanded  by  Flinders  and  Baudin  respectively.  An  illnatrafced 
account  of  the  ceremony  is  given  in  the  Adelaide  Observer  of  March  29»  which 
contains  the  portraits  of  members  of  the  Flinders  family  now  resident  in  Sonth 
Australia. 

Exploration  in  South  Anitralia. — An  exploring  trip  through  the  western 

interior  of  South  Australia  was  undertaken  last  year  by  Mr.  R.  T.  Maurice,  accom- 
panied by  Mr.  W.  R.  Murray,  whose  brief  report  on  the  journey  to  the  Minister  of 
Mines  at  Adelaide  has  been  printed  by  order  of  the  House  of  Assembly,  together 
with  a  pketch-map  of  the  route  followed.  The  starting-point  waa  the  Yalata 
Station  on  Fowler's  bay,  whence  the  explorers  went  north  to  the  Farmminna  dam 
in  about  29°  S.,  and  north-west  across  the  Western  Australia  border  to  the  Jameson 
and  Rawlinson  ranges,  returning  by  a  more  northerly  route  along  the  Mann  and 
MuFgrave  ranges.  The  northern  part  of  the  Nullabor  plains  waa  found  to  be  well 
grassed,  the  winter  being  an  unusually  good  one,  and  Mr.  Murray  thinka  that  in 
spite  of  its  drawbacks  it  may  in  future  be  utilized  for  pastoral  purpoeea.  It  is, 
however,  diHcouraging  to  learn  that  rabbits  are  getting  plentiful,  and  are  already 
damaging  much  of  the  bush  herbage.  North  from  the  plain  the  country  consists 
of  alternating  sandhills  and  flats,  the  former  being  in  general  the  best  off  aa  regards 
water,  owing  to  the  non-retentive  nature  of  tho  subsoil  of  the  flats,  which  causps 
the  vegetation  to  be  ephemeral  in  character,  even  the  mulga  being  unable  to  thrive. 
Wherever  the  blacks  have  fire<l  the  country  an  excellent  young  growth  aprings  ap 
after  the  next  rain.  The  expedition  was  particularly  fortunate  in  meeting  with 
water,  many  of  the  watering-places  being  apparently  permanent,  so  that  in  fiitnre 
the  task  of  travelling  from  the  coast  to  the  northern  ranges  will  be  much  lightened. 
From  a  prospector's  point  of  view  the  country  is  unpromising  until  the  ranges  are 
reached,  but  here  the  geological  age  and  the  character  of  the  rocka  are  paid  to  be 
distinctly  encouraging,  quartz  reefs  which  assays  proved  to  oontiun  traces  of  gold 
being  frequent  in  the  Gavanagh  and  Rawlinson  ranges.  Transit,  however,  entails 
heavy  expenses,  and  mining  operations  would  probably  be  more  profitable  in  many 
districts  near  Adelaide.  No  trouble  was  experienced  with  the  natives,  though  they 
were  very  shy  in  the  west  and  north-west. 

Intercolonial  Water  Eights.— In  tho  current  volume  of  the  Journal  and 
Proceedings  of  the  Royal  Society  of  New  South  Wales  (vol.  xxxiv.  1900),  Mr.  H. 
G.  McKinoey  dipcusses  the  subject  of  '*  Intercolonial  Water  Rights  as  affected  by 
Ftderation.*'  In  explanation  of  the  magnitude  and  importance  of  this  question,  it 
is  pointed  out  that  the  drainage  area  of  the  Murray  river  is  shared  by  four  colonies 
as  follows :  New  South  Wales  over  234,000  squire  miles,  Queensland  nearly 
105,000  square  miles,  Victoria  nearly  51,00^)  square  miles,  and  Sooth  Australia 
over  24,000  pquare  miles,  making  a  gross  arf  a  of  414,000  square  miles.  In  seasons 
during  which  tho  rivers  are  high,  the  length  of  navigable  river  ia  3213  miles. 
While  tho  Inter-State  Commission  to  be  appointed  by  the  Federal  Parliament  will 
have  charge  of  the  navigation  on  these  rivers,  it  is  not  to  interfere  with  "  the 
reasonable  use  of  the  waters  of  rivers  for  conservation  or  irrigation.^'  A  brief  out- 
line is  given  of  the  nature  of  the  principal  difficulties  with  which  the  Inter-State 
(Commission  will  probably  have  to  deal  in  connection  with  the  riven  of  New  South 
Walep,  as  also  a  statement  of  the  present  condition  of  affairs  in  regard  to  water 
rights  in  this  state.  In  Queensland  the  question  of  water  rights  on  the  rivers  is 
practically  untouched.  In  Now  South  Wales  numerous  rights  to  water  have 
been  granted,  but  on  such  a  limited  ecale  that  they  cannot  be  regarded  as  any 
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infringement  of  n&yigation  rights.  But  iu  Victoria  extensive  works  for  water  con- 
servation and  irrigation  have  been  constructed,  and  rights  to  large  quantities  of 
water  have  been  granted ;  while  in  South  Australia,  the  water  rights  which  have 
been  granted,  though  on  a  much  more  limited  scale  than  in  Victoria,  are  of  greater 
importance  than  those  granted  up  till  the  present  in  New  South  Wales.  A  map 
illustrating  the  drainage  area  of  the  Murray  river  accompanies  the  paper. 

Ditaiter  to  a  French  Expedition  in  Hew  Oninea.— A  recent  number  of 

the  Deutiche  Bundschau  fur  Geographic  gives  some  particulars  of  a  disaster  which 
has  lately  happened  to  a  scientific  expedition  despatched  in  1900  by  the  Paris 
Journal  La  Fatrie  to  the  island  groups  between  Borneo,  Celebes  and  New  Guinea. 
Most  of  the  members  of  the  expedition — four  Frenchmen  and  twenty-one  natives-^ 
have,  according  to  this  account,  been  murdered  by  the  New  Guinea  cannibals.  On 
January  1  the  ship  of  the  expedition  touched  at  the  coast  near  the  British  and 
Dutch  boundary,  and,  meeting  with  an  apparently  friendly  reception  from  the 
natives,  the  explorers  pitched  their  camp  on  land.  At  1  a.m.  they  were  roused 
from  sleep  by  a  murderous  attack,  and  soon  overpowered.  One  of  the  party,  Dr. 
H.  Rouyer,  was  stunned  by  a  blow  on  the  head,  and  on  coming  to  found  that  he 
had  been  bound  and  carried  off  by  the  natives.  Fortunately,  he  had  the  presence 
of  mind  to  give  no  sign  of  life,  and  he  was  soon  after  vvards  rescued  by  a  party  from 
the  ship,  which,  however,  came  too  late  to  save  his  companions,  among  whom  was 
Baron  Villars. 

POLAR  BSeiOHS. 

The  Swedish  Antaretie  Expedition. — ^The  Antarctic  returned  to  Tierra  del 
Fuego  early  in  March  with  a  portion  of  the  personnel  of  the  expedition  on  board, 
after  landing  Dr.  Otto  Nordenskiold  and  five  companions  at  the  winter  station  on 
the  east  side  of  Graham  Land.  Letters  received  from  both  the  leader  himself  and 
Dr.  Gunnar  Anderson,  the  biologist  of  the  expedition,  give  some  account  of  the 
progress  of  the  work  down  to  the  beginning  of  April.  Leaving  Staten  island — the 
site  of  the  magnetic  observatory  established  by  the  Argentine  Government  for  co- 
operation with  the  Antarctic  Expeditions — on  January  6,  the  Antarctic  sailed  south 
across  Drake  strait  with  a  light  wind  and  an  almost  smooth  sea,  no  ice  being  in 
sight  during  the  whole  passage.  On  the  11th  the  first  Antarctic  land — King 
(George  island  in  the  South  Shetlands — came  in  sight,  presenting,  with  its  unbroken 
mantle  of  ice  and  snow,  a  scene  of  unsurpassed  desolation,  which  contrasted  strongly 
with  the  almost  tropical  luxuriance  of  the  last  lands  left  behind.  The  ship  put 
into  a  cove  on  Nelson  island,  where  a  small  extent  of  ground  was  fotmd  free  from 
snow,  with  a  certain  amount  of  vegetation  in  the  shape  of  mosses,  lichens,  and  algse, 
affording  a  home  to  many  small  insects,  and  even  a  small  beetle,  the  first  ever 
found  in  the  Antarctic.  The  poverty  of  the  land  was,  however,  far  greater  than 
is  ever  the  case  in  the  Arctic,  while  on  the  other  hand  the  sea  revealed  a  wealth  of 
life  which  could  hardly  be  surpassed,  and  which  included  not  only  shrimps  and 
other  of  the  lower  forms,  but  fish  in  astonishing  numbers,  with  multitudes  of 
whales  and  seals.  Continuing  the  voyage,  the  explorers  entered  the  channel  shown 
by  D'Urville  on  the  west  side  of  Louis  Philippe  land,  which  they  had  suspected  to 
be  an  island,  but  which  proved  to  be  only  the  extremity  of  the  land-mass  known 
as  Graham  Land.  In  order  to  reach  the  east  coast  it  was  thus  necessary  to 
double  the  northern  point,  an  attempt  being  then  made  to  follow  the  coast  of  King 
Oscar  Land  southward.  It  proved  unsuccessful  owing  to  the  immense  masses  of 
ice  which  extended  to  the  arctic  circle,  and  after  sounding  and  dredging  along  the 
edge  of  the  pack.  Dr.  Nordenskiold  turned  towards  the  land  on  February  12  to 
prepare  the  winter  quarters  at  Admiralty  inlet,  Snow  Hill  Land,  south  of  Cockbum 
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island.  The  geological  formation  is  here  Mesozoic  eandstone  associated  with  hasalt, 
and  the  ice  promised  to  he  favourable  for  sledge  journeys,  by  which  Dr.  Nordeoskiold 
hopes  to  explore  the  land  during  the  winter  months.  He  expects  to  see  the  Antarctic 
once  more  about  the  end  of  November,  and  after  continuing  the  work  at  the  station 
till  the  end  of  the  year,  to  ba  back  at  the  Falklands  in  February,  1903.  The  ship 
left  the  winter  station  on  February  21,  and,  after  coaling  at  Ushuaia,  proceeded  to 
the  Falkland  islands  en  route  for  South  Georgia  for  the  purpose  of  hydrographical 
and  biological  investigations. 

The  Hew  Voyage  of  the  "  Windward.*'— Before  starting  north  this  summer 
to  effect  a  junction  with  Peary's  Expedition,  the  Windtuard  is  being  thoroughly 
overhauled  and  made  more  suitable  for  ice- navigation  than  she  has  hitherto  proved. 
The  old  engines  being  found  of  insufficient  power,  they  are  being  replaced  by  others 
of  more  modem  type,  capable  of  giving  something  like  300  H.-P.,  and  a  speed  of 
seven  knots,  or  equal  to  that  of  the  best  equipped  of  the  Newfoundland  sealing-fleei 
The  boilers  will  also  be  of  the  modern  high-pressure  type,  and,  like  the  engines,  are 
being  installed  by  Messrs.  Marvel  &  Co.  of  Newburg,  N.Y.  It  is  expected  that 
the  work  will  be  completed  by  June  20,  and  the  ship  will  then  sail  immediately, 
as  it  Lb  considered  that  the  conditions  in  Smith  sound  are  more  likely  to  prove 
favourable  earlier  in  the  season  than  the  sound  has  hitherto  been  navigated  by 
the  Peary  expeditions.  The  explorer  is  expected  to  be  found  at  Etab,  returned 
from  his  dash  for  the  north. 

Arctic  Exploration. — The  members  of  the  Russian  Arctic  Ocean  expedition 
are  already  leaviog  St.  Petersburg  for  Archangelsk.  The  expedition  is  under 
Captain  Warneck,  and  consists  of  Captains  Scrgu^eff  and  Morozoff,  Lieuts.  Yanoff, 
Brovtsyn,  and  Eozlauinoff,  and  Dr.  Paliloff.  They  will  first  explore  the  yet 
unexplored  bays  of  the  Murman  coast ;  then,  in  July,  they  will  start  for  the  Kara 
sea — the  intention  being  to  explore  and  to  map  carefully  the  Kara  strait,  and  to 
complete  the  mapping  of  the  Matochkin  Shar ;  and  then,  entering  the  Kara  sea, 
to  map  its  eastern  coast  (the  Yalmal  peninsula).  If  the  state  of  the  ice  does  not 
permit  this  work  to  be  done,  the  mouth  of  the  Pechora  will  be  mapped  instead. 

GEKEBAL. 

Hew  Oerman  Scientifio  Fublioation. — It  has  been  decided  by  the  Geo- 
graphical Institute  of  the  University  of  Berlin  to  issue,  jointly  with  **  Institut  fur 
Meereskunde"  (both  of  which  bodies  are  under  the  direction  of  Baron  von 
Richthofen),  a  publication  embodying  the  results  of  geographical  and  oceano- 
graphical  research  in  a  series  of  parts  to  be  published  at  irregular  intervals.  The 
first  part  has  already  appeared,  and  deals  with  the  scientific  results  of  the  voyage  of 
the  Gauss  to  Cape  Town,  from  the  reports  of  several  observers;  while  several  other 
papers  are  in  course  of  preparation.  The  publication  is  of  octavo  size,  and  its 
external  fi  rm  is  well  worthy  of  the  prospective  value  of  the  papers  from  a  scientific 
point  of  view.  A  building  is  in  course  of  erection  for  the  two  institutes,  and  will 
Contain  a  museum  which  is  being  organized  by  the  "  Institut  fiir  Meereskunde.'' 

New  Colonial  Bibliography. — We  have  received  the  first  numbers  of  a  new 
publication,  issued  by  the  "  Union  Coloniale  Franfaise,"  which  is  likely  to  prove 
helpful  to  students  and  others  in  view  of  the  flood  of  colonial  literature  resulting 
from  the  increased  attention  directed  of  late  years  by  European  nations  to  the 
development  of  their  colonial  possessions.  Under  the  title  Bulletin  Bibliographique 
Coloniale,  it  supplies  not  merely  a  catalogue  of  all  the  most  important  publications 
relating  to  colonial  affairs,  but  a  succinct  resume  of  their  contents  or  general 
bearing,  enabling  those  who  have  not  the  leisure  to  read  the  original  papers  to 
obtain  a  general  grasp  of  the  results  of  modem  literary  activity  in  this  direction. 
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A  Hew  Oeographioal  Society.— During  the  last  Gongress  of  Russian 
Naturalists  the  section  of  geography  nominated  a  special  committee  for  the  dis- 
cussion of  all  questions  relative  to  the  teaching  of  geography  in  secotidary 
schools.  At  the  present  time  a  "Society  of  Earth-knowledge"  {Obschestvo 
Zemlevedeniya)  has  developed  out  of  that  committee.  It  will  be  connected  with 
the  St.  Petersburg  university,  and  undertakes  to  promote  the  study  of  scientific 
Erdkunde  by  means  of  lectures,  congresses,  publications,  excursions,  and  so  on. 

The  Arteuaa  Water-supply  of  Aiutralia.— On  p.  576  of  the  May 

number,  in  the  discussion  on  Mr.  Cox's  paper,  the  words  "  with  reference  to  the 
above,  Mr.  Cox  writes,"  should  be  placed  before  the  succeeding  paragraph. 


OBITUARY. 


Sir  Andrew  Clarke. 

Lieut.-Genebal  Sib  Andbew  Clakke,  o.o.m.g.,  c.b.,  ci.e.,  is  the  third,  in  less 
than  two  months,  whose  death  has  removed  from  the  list  of  Fellows  a  dis- 
tinguished servant  of  the  State.  He  had  long  been  in  failing  health,  and  died  on 
March  29,  when  within  four  months  of  completing  his  seventy-eighth  year.  Of 
Sir  Andrew  Clarke,  as  of  the  Marquis  of  Dufferin  and  Sir  Kichard  Temple,  it  may 
be  said  with  truth  that,  if  he  could  not  claim  to  rank  as  an  explorer,  he  was 
assuredly  one  of  the  most  widely  travelled  of  men.  It  was  only  to  be  expected, 
therefore,  that  he  would  take  an  interest  in  geography,  and  that  such  was  the  case 
is  sufficiently  attested  by  the  fact  that  for  over  forty  years— from  1859 — he  was  a 
Fellow  of  the  Royal  Geographical  Society.  Bom  on  July  27, 1824,  the  son  of  the 
first  Governor  of  Western  Australia,  Clarke  obtained  a  commission  in  the  Royal 
Engineers  in  1844.  After  service  in  Ireland,  Tasmania,  and  New  Zealand,  he  was 
appointed,  in  1853,  Surveyor-General  of  Victoria.  The  constitution  of  that  colony, 
drawn  up  in  1855,  was  largely  his  work,  and  in  the  first  responsible  administration 
he  held  office  as  Minister  of  Public  Lands.  Returning  to  India  in  1858,  he  was 
sent  on  a  special  mission  to  the  Ashantis  in  1863,  and  was  subsequently  appointed 
Director  of  Works  to  the  Navy,  in  which  capacity  he  materially  strengthened  the 
imperial  defences.  The  year  1873  found  him  in  the  Straits  Settlements,  as 
governor  and  commander-in-chief,  and  though  he  only  remained  there  two  years, 
he  succeeded  in  that  time  in  bringing  the  Malay  States  under  British  protection. 
Then,  after  carrying  to  a  successful  issue  an  important  mission  to  Siam,  he  became 
Minister  of  Public  Works  for  India,  and  having  ably  filled  that  post  for  more  than 
five  years,  was  appointed,  in  1882,  soon  after  his  return  to  this  country,  Inspector- 
General  of  Fortifications.  In  1886  he  was  placed  on  the  retired  list,  and  three 
years  later  became  Agent-General  for  Victoria,  an  office  which  he  filled,  except  for 
a  brief  interval,  until  his  death. 
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MEETINGS  OF  THE  ROTAL  GEOORAPHICAL  SOCIETY, 

SESSION  1901-1902. 

Tenth  Ordinary  Meeting,  April  28,  1902. — Sir  Clements  Markham, 

K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Elections  : — Reu,  Alfred  Ar milage,  M.A, ;  Major- General  Joseph  Herbert 
Bedford,  R,  E. ;  Lieut.  T.  Tunstall  Behreiis,  R.E. ;  Major  Henry  Wightman 
Benson,  D.S.O.  (E.  Surrey  Rejt.)  ;  Commander  John  Brown  (R,M.8.  **  Ionian  ")  ; 
Ha)  old  E.  Byrne ;  Rev.  Wm,  Har greaves  Cooper ;  Lieut.  George  Roehefort  Cox ; 
Rev.  Samuel  John  Deutachberger ;  Frederick  William  Emett,  F.R.C.L ;  William 
Hunter  Gaudy;  J.  Stanley  Gardener,  M.A. ;  James  Gvlding ;  Captain  C.  V.  C. 
Hobart,  D.S.O.  {Gren.  Guards);  Lieut,- Colonel  Lovich  Bramley  Friend,  B.E. ; 
Lombard  Carter  Jones,  M.D. ;  Colonel  Fortescue  John  Nason,  D.8. 0.  {Cameronians) ; 
Maurice  Newton ;  Montagu  Austin  Phillips^  F.Z.S. ;  Captain  C.  H,  D.  Ryder, 
R.E.;  Lieut.  Basil  Heron  Shaw-Stewart,  R.F.A.;  Captain  G.  E.  Tyrrell,  R.A.; 
Henry  Hulton  Vignoles  (late  5th  Dragoon  Guards) ;  Captain  J.  F.  Whyte  {Indian 
Staff  Corps) ;  Joseph  Wilson. 

The  Paper  read  was : — 

'*  Trade  Routes  in  Eastern  Persia.^*  By  the  Earl  of  Ronaldshay  and  Edward 
PcntoD,  Esq. 

Eleventh  Ordinary  Meeting,  May  12,  1902. — Sir  Clkments  Mabkham,  K.as., 

F.B.S.,  President,  in  the  Chair. 

Elections. — Baden  Adam,  A.C.P.;  Lieut.  George  H.  Amot,  R.N.R. ;  Henry 
Gordon  Gooch  Ashton  ;  Sir  Edgar  Collins  Boehm,  Bart.;  Dr.  Cuthbert  Christy; 
Lieut.' Colonel  G.  C.  Herbert  {RoyoU  Fusiliers)  ;  Wra.  Ellis  Jardine  {India  Civil 
Service) ;  Rev.  John  Smith  Lontil;  Colonel  B,  Mahon,  C.B.,  D.S.O,  {Governor  of 
Kordofan) ;  George  Henry  Morrell ;  Dr,  Henry  Wliite. 

The  Pbesident  said  :  Before  commencing  the  business  of  the  eyening  I  think  1 
may  refer  to  the  expedition  of  Dr.  Nordenskiold,  who  is  a  nephew  of  that  great  ex- 
plorer our  late  Gold  Medalist,  Baron  Nordenskiold,  and  who  has  already  distinguished 
himself  by  his  explorations  and  discoveries  in  Patagonia.  He  got  up  a  small  antarctic 
expedition  with  very  great  difficulty  in  Sweden,  and  fitted  out  a  small  vessel  and 
planned  the  work  he  intended  to  do  admirably.  He  has  had  himself  put  on  shore 
on  the  eastern  coast  of  Graham's  Land,  where  he  intends  to  winter  with  one  or  two 
scientific  men,  while  the  ship  returns  to  do  useful  work  in  the  seas  between  Tierra 
del  Fuego  and  South  Shetland.  In  the  mean  while,  Nordenskiold  will  winter  on  that 
coast,  and  no  doubt,  with  his  very  small  means,  he  will  do  a  great  deal  of  exceedingly 
good  work,  both  in  natural  history  and  in  his  meteorological  observations.  We  had 
the  great  pleasure  of  giving  him  a  send-off  when  he  came  to  London  on  his  way. 

1  would  also  allude  to  the  relief  ship  which  we  are  now  fitting  out  to  follow 
the  instructions  given  by  Captain  Scott,  who  is  now  with  his  gallant  companions 
paEslng  the  antarctic  winter  in  some  part  of  those  regions  to  us  unknown,  and 
which  will  be  unknown  to  us  until  next  April.  Meanwhile,  we  have  a  strong 
although  rather  old  ship,  and  we  are  fitting  her  out  to  take  those  provisions  and 
coals  which  will  be  required  by  Captain  Scott,  and  to  succour  him  in  case  there  has 
been  any  accident  with  the  Discovery,  I  may  say  that  all  is  going  well,  and  that 
the  ship  will  certainly  start  at  the  time  fixed,  the  first  week  in  July. 

The  Paper  read  was : — 

"  On  Snow-waves  and  Snow-drifts  in  Canada."    By  Vaughan  Cornish,  d.sc., 

F.Q.S. 
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AddUUm$  to  ike  Library. 
Bf  XDWABD  H2AWOOD,  MJL,  LAraHtm,  B.GJI. 

Tee  following  abbfeTifttioni  of  noiina  •ad  the  adjeotiTef  derired  firom  them  are 
employed  to  indicate  the  loiixoe  of  artidee  firom  other  pnblioationB.  Geogiaphioel 
namea  are  in  each  case  written  in  fall : — 


A.  s  Aoademy,  Aoademie,  Akademle. 

Abh.  s  Abhandlnng^n. 

Ana.  s  Annali,  Annalei,  Annalan 

a  s  Bulletin,  BoUetUno,  Boletim. 

Oom.  sCommeroe. 

O.  Bd.  s  Ck>mptea  Bendna. 

Bidk.  s  Erdknnde. 

G.  s  Geography,  G^eographie,  Geograila. 

Gea.  s  GeeellBohafl. 

L  s  Inatitnte,  Inatitntion. 

U.  slsreetiya. 

J.  =  Joomal. 

k.  0.  k.  s  kaiaerlioh  and  k^nigUoh. 

IL  s  Mitteilnngen. 


Mag.  s  Magaiine. 

Mem.  s  Memoiriy  M^moirea. 

Met.  =  MeteorologioaL 

P.  =  Proceedings. 

B.  =  B(rraL 

Bey.  s  Beview,  Bevne. 

B.  s  Society,  Boci^  Selakab. 

Bitib.  3  Sitiongsberioht. 

T.  s  Transactions. 

V.  =s  Verein. 

Yerh.  s  Yerhandlongen. 

W.  s  Wissenschaft,  and  compoonda. 

Z.  s  Zeitschrift 

Zap.  =  Zapiaki 


On  account  of  the  ambignity  of  the  words  oUavo,  quarto,  etc.,  the  sise  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  coyer  in  inches  to  the  nearest 
half-inch.    The  siie  of  the /owriMrf  is  10  x  6|. 

A  seleetiOA  of  the  works  in  this  list  will  be  notieed  elsswkere  in  the  **  JonmaL" 


EVBOPB. 
Alps.  Lapparent. 

Le  Probl^me  Alpin.     Par  A.  de  Lapparent.    £xtrait  du  CorrespondaiU*    Paris: 
De  Soye  et  Fils,  1902.    Size  9|  x  Qh  PP-  30.    Presented  by  the  Author. 
Discosses  the  origin  of  the  Alps. 

Alps.  Moore  and  Kennedy. 

The  Alps  in  1861.  A  private  journal  by  A.  W.  Moore.  Edited  by  Alex.  B.  W. 
Kennedy.  Edinburgh :  D.  Douglas,  1902.  Size  10  x  6},  pp.  xxxyi.  and  414. 
Jfapf  and  lUmtraiionM.    Presented  by  the  PMUher, 

This  will  be  speoially  noticed. 

Anstris.  Petermanm  Af.  48  (1002):  9-11.  Orsmmer. 

Barren  und  Uolinen  im  Bififkalk  der  Ubergoseenen  Aim  Yoq  Prof.  Hans 
Cranuner. 

Austria— Bosnia  and  Hersegoyina.    Globus  81  (1902) :  149-150.  Grand. 

Neuo  Eiszeitsporon  aus  Bosnien  und  der  Herzegowina.    Yon  Dr.  Alfred  Grund. 

Anstris^Istria.    Abrig€B,8.  Hongroise  Q,  28,  Nos.  5-10  (1900) :  24-27.  Csink. 

Lnssino,  Isola  dell'  Istria.  Prof.  L.  Czink.  (From  fdldrajzi  K6zlem6nyeky  28 
(1900):  173-197). 

Baltie— Fanaa.  Ymer  21  (1901) :  361-373.  Andersson. 

Btt  bidrag  till  Ostersjons  ^urgcografl.    Af  J.  G.  AnderssoD.     With  Map. 
On  lecent  in?eBtigatiou8  of  the  Baltic  fauna. 

Baltie  Sea.  

InstrnotioDB  for  Sailiug  from  Kronstadt  to  Yludivostok  and   return.     II.     (In 
Bussian.)     St.  Petersburg,  1901.     Size  9^  x  6},  pp.  xyi.  and  320.     Chart  and 
lUustrations. 
This  part  deals  with  the  Baltic  and  its  approaches. 

Denmark.  Thomas. 

Denmark  Past  and  Preeent    By  Margaret  Thomas.    London  :  A.  Treheme  &  Co., 
1902.    Size  7|  X  5,  pp.  x.  and  302.     Illustrations.    Price  (is.  net.    PreseiiUd  by  the 
Publishers. 
The  first  part  of  this  book  is  descriptifc  of  the  towns  and  country  districts  of 

Denmark,  which  the  author  recommends  to  tourists  as,  ''  comparatively  speaking,  a 
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virgin  laud,  undeterioratod  by  the  extravagances  of  the  millioDaire,  or  the  vulgarity  of 
the  casuil  tripper/'  while  poasessiug  natural  and  historical  attractions  of  special 
interest  to  natives  of  the  British  isles.  The  second  part  gtvea  a  sketch  of  the 
institutions,  literature,  and  history  of  the  couutry. 

Sorope— Geodesy.  

Yeroffentlichnng  des  Koaigl.  Preussisohen  Goodatischen  Institutes.  N.F.  No.  7. 
Astronomisoh-Geodatische  Arbeiten  I.  Ordouoe.  Bestimmung  der  Langen- 
differenz  Potsdam— Pulkowa  im  Jahre  1901.  Berlin:  P.  Stankiewicz,  19<>2. 
Size  1 1}  X  9,  pp.  ii.  and  5G.     Presented  by  Ihe  Instituie. 

France.  Petermanm  M.  48  (1902) :  30-38.  Sagell 

Beitrage  zur  Kenntnis  der  geographischen  verhaltnisse  von  '^  Les  Landes."     Von 
Dr.  M.  C.  Engell. 
See  note  in  the  Monthly  Record  (nnte,  p.  750). 

France.  Ann,  G.  11  (191)2)  :  24-42.  Fabr«. 

L'erusion  pyre'n^nne  et  lea  alluvions  de  la  Garonne.  Par  L.  A.  Fabre.  With 
Plates. 

France.  Globus  80  (1901) :  297-302,  315-  323, 334-339.  Friederiehiea. 

Beitrage  zur  geographischen  Charakteriatik  der  Brctagne  und  des  franzosischen 
Zcntralmassivs.    Yon  Dr.  Max  Friederiohseu.     With  Illustrations, 

An  instructive  study  in  physical  geography. 

France.  B.8.0,  Com.  Bordeau.v  28  (1902) :  05-81.  Pawlowiki. 

La  Gironde  et  le  Golfe  de  Gaecogne  an  XVr  siecle.     Extraits  du  RouUer  de  Ui 
Mer  de  Pierre  Garcie,  dit  Ferrando,  publics  et  annot^  par  A.  Pawlowski. 
A  note  ou  the  ''  routiers  "  of  Gareie  was  given  in  the  Journal  for  September,  1901 

(p.  315). 

France— Borgondy.  Ann.  G.  11  (1902) :  43-53.  Girardis. 

Le  relief  des  environs  de  Dijon  et  lee  prinoipales  formes  topographiques  de  la 
Bourgogne.     Par  Paul  Girardin.     With  Map  and  Plates. 

France— Gascoay.     Naturw,  Wochenschrift  1  (1902) :  277-282,  292-295.  Inkier. 

Aus  den  Diinen  und  Landes  der  Gascogne.  Von  Arnold  Engler.  With 
Illustrations. 

France  and  England.  0.  Rd.  134  (1902) :  786-788.  BaUore. 

Snr  rinfluence  sismique  des  plissements  armoricdins  dans  le  nord-ouest  de  la 
France  et  dans  le  sud  de  TADgleterre.     Note  de  M.  F.  de  Montessus  de  Ballore. 

Germany.  Vierteljahnhe/te  Q.  XJnierrield  1  (1902) :  140-143.  Oiintlier. 

Dos  Kies.  (Eine  geologisch-geographisohe  Skizze  nach  Branoo  und  Fraas.)  Von 
Prof.  Dr.  S.  Guuther. 

Germany.  Petermanns  M.  48  (1902) :  38-40.  HtBsen. 

KiistenanderuDgen  iu  Kiistringen  und  Wangerland.  Von  Prof.  Dr.  R.  Hansen. 
With  Map, 

Germany.  KirchhoiF  and  Hatsert 

Bericht  iiber  die  neuere  Litteratur  zur  deutscheu  Landcskunde.  Herausgegeben 
im  Auftrag  der  Zentralkommission  fiir  wissensohaftliche  Landesknnde  von 
Douteobland.  Von  Prof.  Dr.  Alfred  Kirch hoffuud  Prof.  Dr.  Kurt  Hassert  Band  L 
(1896-1899).     Berlin :  Alfred  Schall,  1901.    Size  11  X  8,  pp.  254. 

This  publicatioa  is  intended  to  supplement  the  BiblioUieea  Oeographiea  Qermanix 
brought  out  under  the  auspices  of  the  same  body  iu  1896,  by  dealing  with  the  literature 
which  has  appeared  since  that  date.  It  differs  from  the  former  work  in  giving,  not  only 
the  titles,  but  an  indication  of  the  contents  of  tiie  several  works,  and  will  prove  of  much 
value  to  btudents  in  view  of  the  large  extent  of  modern  literature  on  German 
geography. 

Bussia— linlind.  Fennia  18  (1900-1901),  No.  3 :  1-10.  HooTiufl. 

La  deusite  de  la  population  en  Finlande,  d*apres  une  m^thode  cartoirraphionc 
nouvelle.     Par  E.  R.  Neovius.     With  Maps. 

Bttssia  -Finland.  Fennui  10  (1894-1901),  No.  2 :  1-242.  . 

Katalog  ofver  trigonometriska  och  astronoml&ka  punkter  i  sodra  Finland  intill 
61sta  breddgraden  bestamda  aren  1860-1886  af  Ryska  Generalstabens  Topo- 
grafiska  Afdelning.     With  Map. 
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BiimU— KoU  PaninraU.      Fennia  16  (1900),  Na  1 :  1-151.  BuiMy. 

Ueber  die  Geologisohe  EntwioklaDg  der  Halbinsel  Kola  in  der  Quartftrz<:it.  Von 
Wilhelm  Bamsay.     WUh  Map  and  Plaie$. 

Spain— Xonntain  Straetnra.    0.  Rd.  184  (1902)  :  493-495.  Hieklds. 

Bur  Texistenoe  de  phenom^es  do  reoonyrement  dans  la  zone  subb^tiqae.  Note 
de  M.  Ren^  Nickl^. 

SwitierlaBd— Lake  of  Oenera.  VoreL 

F.  A.  Forel.  Le  L^man.  Monographic  Limnologiqae.  Tome  Troisi^me,  Premie 
livnuBon.  Lansanne :  F.  Boage,  1902.  Size  10  x  6),  pp.  412.  Map  and 
lUuUrcUioni. 

This  part  of  Prof.  Forel's  great  work  treats  of  biology,  the  Bection  dealing  with  the 
regional  aasooiation  of  organisniB  being  etpecially  valaable  from  a  geographical  point 
of  view.  The  second  pcurt  of  toI.  3  will  deal  with  the  historical,  archaologicafy  and 
economic  aspects  of  the  lake,  and  will  complete  the  work. 

Turkey.  QuaHerly  /.  Geolog,  8.  58  (1902)  :  150-162.  Snglisk. 

C!oal-  and  Petrolenm-Depoeits  in  Eoropean  Torkey.  By  Lieat-Colonel  Thomas 
EngUsh.     With  Map  and  lUusiration. 

United  Kingdom.  Geolog.  Mag.  9  (1902) :  67-69.  Callaway. 

The  Zigzag  Conrse  of  the  Cheddar  Gorge.    By  Dr.  G.  Callaway.     With  Diagram. 
See  note  in  the  April  namber  (antSy  p.  501). 

United  Kingdom— England.  Ayebury. 

The  Scenery  of  England  and  the  Causes  to  which  it  is  dae.  By  the  Bight  Hon. 
Lord  Ayebory.  London  :  Macmillan  &  Co.,  1902.  Size  9x6,  pp.  xxvi.  and  534. 
MapSf  Diagramif  and  Illuitrations.    Price  15s.  net.    Pretented  by  tke  PMiekert, 

This  will  be  the  subject  of  a  review. 

United  Kingdom— England.  Baddeley. 

Thorough  Guide  Series.    Bath  and  Bristol  and  Forty  Miles  Bound.  London : 

Dulau  &  Co.,  1902.  Size  6}  x  4^,  pp.  xvi.  and  268.  Maps  and  Plant.  Priee  5t. 
net.    Presented  by  the  Publishert. 

This  is  a  valaable  addition  to  the  well-known  series  of  *  Thorough  Guides.' 
Although  the  district  dealt  with  lacks,  as  a  whole,  the  scenic  interest  of  some  of  the 
more  popular  tourist  resorts,  it  is,  as  the  author  remarks,  a  hardly-to-be-surpassed 
example  of  rich  rural  and  characteristic  English  landscape,  while  the  architectural 
monuments,  to  which  full  justice  is  done,  give  an  additional  interest  to  it.  The 
excellent  contoured  maps  by  Bartholomew,  one  of  which  shows  the  Wye  valley,  are,  as 
in  other  gaides  of  the  series,  a  valuable  supplement  to  the  descriptions. 

United  Kingdom— England.    Symon$*t  MtUorolog.  Mag.  87  (1902) :  1-4.  

Dust  Shower  in  the  South- West  of  England.     With  Map. 

The  map  shows  all  the  places  at  which  a  deposit  of  dust  was  noticed  in  January. 
United  Kingdom— London.     Q.  Teacher  1  (1902) :  67-76.  Bayiei. 

The  Geography  of  Greater  London.    By  A.  M.  Davies.     With  Mapt. 

United  Kingdom— SeotUnd.    SooUish  G,  Mag,  18  (1902) :  24-29.  Niven. 

On  the  Distribution  of  certain  Forest  Trees  in  Scotland,  as  shown  by  the  Invobtiga- 
tion  of  Post-GUcial  Deposito.    By  Walter  N.  Xiven.     With  Map. 

United  Kingdom— Beotland.    B.8.0,  Lyon  17  (1902) :  545-559.  Piiyat-BeschanoL 

Les  influences  geographiques  dans  la  B^partition  de  la  Population  en  Kcosse.  Par 
M.  Paul  Privat-Deschanel. 

United  Kingdom— Wales.    Quarterly  J.  Qeotog.  8.  58  (1902) :  35-36.  Codrlngton. 

Note  on  a  Submerged  and  Glaciated  BodL-Yalley  recently  exposed  to  view  in 
Carmarthenshire.    By  Thomas  Codrlngton.     With  Section. 

Western  Europe.  B.8.Q.  Cow.  Bordeaux  28  (1902) :  1-20.  Desbats. 

La  mission  de  la  Societe  d'oceauographie  on  Espaguu  et  en  Portugal.  Par 
Gabriel  Desbats.     Willi  Map  and  lUuetratione. 

Also  separate  copy,  entitled  '*  Mission  Oc6inographique  dans  le  Golfe  de  Gascogue." 
Bordeaux,  1902. 

The  '*  Oceanographical  Society  of  the  Gulf  of  Gascony"  was  founded  about  two 
years  ago  for  research  on  the  meteorology,  hydrology,  and  mfiirine  biology  of  the  coattd 
of  Western  Eui'ope.     The  voyage  here  described  was  carried  out  in  1900-lUOi. 
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Arabia— Fanan  Islands,  A$ien  1  (1901) :  31-33.  Pltiddemann. 

KohleuBtationen  nod  die  Farisan-inaeln.    Yon  Kootie-Admiral  Z.  D.  M.  Pliidde- 
maoD.     With  Map. 

AralSaa.  Zemleoedenie  S  (IdOi) :  1-28.  Berg. 

Sketch  of  the  Physical  Geography  of  the  Aral  Sea.   By  L.  S.  Bdrg.   [In  Bussiao.] 
With  Maps  and  lUuttratioM. 

See  the  note  and  map  in  the  April  Journal  (p.  503). 

Armenia.  Atien  1  (1901-1902):  6-9,  27-31,  71-74.  Zimmarer. 

Armeuien.    £ine  Kultarhistorischc  Studie.    Von  Prof.  Dr.  H.  Ziiumerer. 

AsU.  G,Z.  7  (1901) :  609-625, 677-692.  Kilrohhoff. 

EisenbahDon  uod  EisoDbahnplaDe  in  Klein-  und  Mittel-AsieD,  Persien  und 
Afghanistan.    Vod  Oberleutnant  a.  D.  Kiirohhoff. 

Chioa.  PM.G.S.  Australasia,  South  Australiaa  Br.  4  (1901) :  91-109.  Sitel. 

Ghioa  and  the  Far  Eastern  QaestioQ.     By  Rev.  Dr.  Eitel. 

China.  Vierteijahrshe/te  G.  Unterrieht  1  (1902):  113-122.  Immanutl. 

Die  Landschaft  Kwantung  (SUdmaDdschurei)  im  russisohen  Besitze.  Yoa  Uaupt- 
maan  Immanuel. 

China.  Little. 

The  Land  of  the  Blue  Gowu.  By  Mrs.  ArohibAld  Little.  Second  Impression. 
London :  T.  Fisher  Unwio,  1902.  Size  9x6,  pp.  zz.  and  370.  lUtutrations. 
Price  2  If.  net.     Presented  by  the  Publishers. 

Mrs.  Little's  lively  sketches  of  residence  and  travel  in  China,  from  the  treaty  ports 
to  the  far  western  interior,  give  an  ezcellent  insight  into  the  life  and  characteristiof, 
both  of  the  Chinese  themselves  and  of  the  Earopean  oolonied.  She  shows  herself  a 
shrewd  observer  of  men  and  manners,  and  her  opinions  carry  weight  from  the  impar- 
tial spirit  which  she  has  evidently  broaght  to  b^r  on  her  inquiries.  In  its  eztemal 
form  the  book  shares  the  disadvantages  attaching  to  so  many  modem  books  from  the 
heavily  loaded  paper  which  pablishers  persist  in  using,  to  the  great  annoyance  of  their 
clients  among  the  reading  public. 

China.  Questions  Dipt,  et  Colon.  13  (1902) :  272-277.  MadroUe. 

La  Navigation  a  vapeur  dans  le  Se-tch'ouen.     Par  CI.  Madrolle.     With  Map. 

China.  Beelns. 

Elis^  et  Onesime  Kedus.  L'Empire  du  Milieu.  Le  cllmat,  le  so),  les  raoes,  la 
riohesje  de  la  Chine.  Paris :  Haobette  &  Co.,  1902.  Size  9x7,  pp.  668.  Maps 
aitd  Illustrations.    Presented  by  the  Publishers. 

This  is  a  companion  volume  to  that  on  South  Africa  brought  out  last  year.  The 
authors  have  done  good  service  by  supplying  an  up-to-date  compendium  of  the  geo- 
graphy, climate,  people,  and  resources  of  parts  of  the  world  on  which  so  much  attention 
is  focused  at  present.  The  present  volume  is  perhaps  the  most  complete  work  of 
reference  on  China  that  has  yet  appeared.  There  are  numerous  sketch-maps,  and 
a  bibliographv  of  the  most  important  works  on  China  which  have  appeared  since  1832, 
from  which,  however,  one  or  two  are  missing  that  we  should  have  expected  to  find 
mentioned,  e.g.  M.  Benin's  accounts  of  his  two  journeys  across  China. 

China— Canton.  Fergassn. 

Indian  Antiquury  30  (1901) :  421-451,  467-491 ;  31  (1902) :  10-32,  53-65. 

Letters  from  Portuguese  Captives  in  Canton,  written  in  1534  and  1536.  With  an 
introduction  on  Portuguese  Intercourse  with  China  in  the  First  Half  of  the  Six- 
teenth Century.     By  Donald  Ferguson. 

China— Kianchoa.  Globus  81  (1902) :  229-236.  

Tsingtau  und  Kiautschou.  (Ein  Kulturbild  aus  Deutsch-China.)  With  lUu4- 
trations. 

China— Macao.  B.  Comity  VAsie  Fran^aise  2  (1902) :  22-24.  • 

L*  •'  extension  "  de  Macao.    Par  R.  C.     WitJi  Map. 

Chinese  Empire.  Xralimir. 

PeUrmanns  M.  47  (1901):  90-94,  lGO-163, 182-187,  205-208,  237-239,  260-262. 
Naohriohten  von  dor  Expedition  P.  K.  Koslows.    Yon  Gen.  Krahmer. 
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ChiaeM  Tnrkeitan.  Stein. 

Preliminary  Beport  on  a  Journey  of  Arobnologioal  and  Topographical  Explora- 
tion in  Chinese  TnrkestAn.  By  M.  A.  Stein.  London :  Printed  by  Eyre  A 
Spottiswoode,  1901.    Size  11)  X  9,  pp.  78.    Plaief. 

A  sketch  of  the  topog^phioal  work  done  by  Mr.  Stein  was  given  in  the  Jourfial  for 
April,  1901  (p.  409).  The  present  report  gives  much  interesting  information  on  the 
antiquarian  discoveries  made  by  the  author,  the  plates  showing  (besides  general  views 
of  the  sites)  specimens  of  carvings,  vares,  manuscripts  and  other  objects,  the  most 
remarkable  being,  perhaps,  the  colossal  relievo-figures  found  at  Rawak,  which  seem  to 
date  from  the  period  of  the  so-called  GrsBoo-Bud&ist  art 

Trsneh  Indo-Ohina.  Padarsn. 

B.  ComiUVAne  Franfai$e  I  (1901):  185-191,  243>249,  282-290,  379-883;  2(1902): 

78-84. 
Les  Possibility  ^nomiques  de  I'lnio-Ohine.    Par  Pierre  Padaran.     With  Map. 

Freneh  lado-China.         B.  Ckmii€VAtU  Franfaim  2  (1902) :  17-22.  Xieng-Lt. 

Le  M^ong  vole  de  penetration.    Par  Xieng-La. 

FrtBoh  Indo-China — ^Darla«.  ■■ 

B,  Comii€VAne  Franeaise  2  (1902):  106-110. 

Le  Darlac,  une  province  laotienna    Par  0.  M.     With  Map, 

Xalaj  Arohipelago — Java  and  Sumatra.  Gisienhigen. 

Auf  Java  and  Sumatra.    Streifsfige  and  Forschungsreisen  im  Lande  der  Malaien. 
Von  Dr.  K.  Giesenbagen.    Leipzig:  B.  G.  Teubner,  1902.    Size  9)  x  7,  pp.  x. 
and  270.    Map  and  lUuitraUoM.    Price  12«. 
This  will  be  noticed  with  other  books  on  the  Malay  archipelago. 

Malay  Arehipelago— Svmatra.  Kan. 

Verh,  Dreitehwlen  Deutteh.  Geoffraphentage$  Brtdau  (1901) :  270-284. 

Die  neuesten  Fortschritte  der  Eenntnis  von  Sumatra.    Yon  Prof.  Dr.  0.  M.  Kan. 

Persia.  Adams. 

Persia  by  a  Persian.  Personal  Experiences,  Msnners,  CJustoms,  Habits,  Beligions 
and  Social  Life  in  Persia.  By  Bev.  Isaac  Adams.  1900.  Size  9x6,  pp.  536. 
lUuitrationB, 

Contains  details  on  the  customs  and  modes  of  life  in  Persia  not  to  be  found  in 
ordinsry  books  of  travel,  and  of  which  no  one  but  a  native  of  the  country  could  treat 
adequately. 

Persia.  Stileman. 

The  Subjects  of  the  Shah.  By  the  Rev.  Charles  Harvey  Stileman,  u.a.  London : 
Ghurcli  Missionary  Society,  1902.  Size  7}  x  5),  pp.  viii.  and  9G.  lUutirations. 
Pre$ented  by  the  Author, 

Parsia.  Zap.  Imp,  Rues.  G.8.  (Gen,  G.)  36  (1901) :  pp.  362.  Zamdnot 

Yoynge  en  Perse  Orientale.    Par  N.  ZarudnoT.    [In  Bussian.] 

Persia— Snaa.        Imp.  and  AHaiie  Quarterly  Bev.  12  (1901) :  330-35G.  Boseawsn. 

Explorations  at  Snsa.    By  W.  St.  Chad  Boscawen. 

Pvriia  and  Turkey.  /.  R.  Atiatie  8.  (1902) :  49-74.  Le  Strange. 

Description  of  Persia  and  Mesopotamia  in  the  year  1340  a.d.,  from  the  Nuzhat-al- 
Eulub  of  Hand-Allah  Mustawfi,  with  a  summary  of  the  contents  of  that  work. 
By  G.  Le  Strange.     With  Map, 

Buisia.  Mm.  8.  Imp,  Bu$$e  G.,  Sec.  G,  31  No.  2  (1901) :  pp.  492.  HleUseh. 

Gatalogue  des  donn^es  hypsom^triques  de  la  Bussie  d'Asie  et  en  partio  des  pays 
limitrophes.    Par  M.  le  Dr.  G.  Hiekisch.    [In  Bussian.] 
See  note,  ante,  p.  634. 

Busiia— Caneasns.        B.  Caucatian  Muuum  1,  No.  4  (1901) :  pp.  154.  Satunin. 

On  the  Mammals  of  the  Steppes  of  the  North-Eastern  Caucasus.  By  K.  A. 
Satunin.    [Bussian  and  German.]     With  Map$. 

Bnssia^-Siheria.  Aulagnon. 

La  Siberia  Economiquo.    Gonsid^r^e  plus  sp^cialemont  dans  sa  partie  Ciabaika- 
lienne.      Par  Claudius  Aulagnon.      Preface  par   M.   Frederic   Passy.      Paris: 
Guillaumin  et  Cie.,  1901.   Size  10  x  OJ,  pp.xii.  and  232.  nimirntions.  PHcer}8.6d, 
A  useful  study  of  the  resouroes— mineral,  vegetable,  and  animal— of  Siberia,  though 
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primarily  written  from  the  point  of  Tiew  of  French  trade.  While  decidedly  aangnine 
as  to  the  future  of  the  country,  the  author  ■eemf  to  ha^e  arrived  at  his  conolnsions  as 
a  result  of  careful  and  impartial  consideration. 

Bnssia— iiberia.  J.R  United  Service  L  46  (1902) :  18-38.  Bosar. 

From  Japan  to  Europe  by  the  Trans-Siberian  Boute.    By  H.  A.  Bonar.    Map. 
The  journey  was  made  in  1900  by  the  Amur  and  the  railway. 

Bnssia— Bibsria.  Rev.  0.  60  (1902) :  36-54.  Wenlenss. 

Le  Haut- Amour  et  la  Ohilka  (Notes  de  voyage).    Par  Oeorges  Weulersoe. 
The  journey  was  made  in  August,  1900. 

BossU— Siberian  BaUway.    B.  CamiUVAtie  Fran^aiee  1  (1901) :  366-375.  Bidoa. 

L'Acb^fement  du  Transsib^ien.    Par  Henry  Bidou.     With  Map. 

Slam.  

Imp.  and  Anaiie  Quarterly  Rev.  11  (1901)  :  331-343  :  12  (1901)  :  120-138. 

A  History  of  the  French  Missions  to  Siam.     By  **  Pinya." 
Turkey.  JfitnoiM  Be7^et  4  (1902) :  12-27.  Tdiinniinii. 

Le  chemin  de  fer  de  La  Mecque  et  les  musulmans  indiens.    Par  Henn  Lam- 

mens,  8.J.     With  lUueUatione. 

On  the  project  for  a  line  from  Damascus  to  Mecca. 

Turkey— Alia  Xinor.    Deutsche  Rundschau  G.  24  (1902) :  211-218.  Boree. 

Hierapolis.     Wort  und  Bild  von  W.  Bor^o.     With  laustraiums, 

Turkey— Asia  Kinor.        /.  of  T,  Victoria  I.  33  (1901) :  226-241.  White. 

A  Visit  to  the  Hittite  Cities  Ejuk  and  Boghaz.    By  Re?.  6.  E.  White.     With 
TUuetratione, 

Turkey— AsU  Xinor.  Glofnu  81  (1902) :  58-62.  

Die  Hohlenlandsohaften  Eappadoziens.     With  lUuttrations. 

Turkey— Kurdiston.        La  Q.,  B,8.G,  ParU  4  (1901) :  393-402.  Oalland. 

Dans  le  Kurdistan.    Par  P.  Galland,  o.p. 

Turkey— Palestine.  /.  of  T.  Victoria  I.  33  (1901);  212-252.  Wilson. 

Recent  Investigations  in  Moab  and  Edom.    By  Major-General  Sir  Charles  W. 
Wilson,  K.C.M.O.,  etc. 

On  observations  made  during  a  tour  in  1899. 
Western  Asia— Eistorieal.  Belek. 

Beitroge  zur  alten  Geographie  und  Geechichte  Vorderasiens.    Von  Dr.  Waldemar 
Belck.    II.    Leipzig:  Eduard  Pfeiffer,  19Q1.    Size  9)  x  6},  pp.  57-112. 
Contains  notes  on  points  connected  with  the  early  geography  of  Assyria  and 
Armenia,  on  the  Peutinger  table,  etc. 

AFRICA. 

Abyssinia.  M.G.  Ges.  Wien  44  (1901) :  291-311.  Bieber. 

Aitjopija.    Eine  afrikaniaohe  Grossmacht  und  ihr  Werden.    Yon  Friedrich  J. 
Bieoer. 

Abyssinia.  Powell-Cotton. 

A  Sporiing  Trip  through  Abyssinia.    A  Narrative  of  a  Nine  Months*  Journey 

from  the  Plains  of  the  Hawash  to  the  Snows  of  Simien,  with  a  description  of  the 
^  Game,  from  Elephant  to  Ibex,  and  notes  on  the  manners  and  customs  of  the  natives. 

By  P.  H.  G.  Powell-Cotton.     London :   Rowland  Ward,  1902.    Size  9  x  6J,  pp. 

xxiv.  and  532.  Map  and  Illustrations,  Price  21s.  net  Presented  by  the  PMisher. 
Mr.  Powell-Cotton  started  from  Zeila  with  the  Harrison- Whitehouse  Expedition, 
but  soon  after  reaching  Addis  Abbaba  decided  to  leave  the  party  and  make  his  way 
northwards  through  Abyssioia.  The  journey,  described  in  the  present  work,  was  of 
some  interest  as  leading  through  parts  of  the  country  but  little  visited  by  Englishmen 
within  recent  years.  It  is  hardly  correct,  however,  to  say  that  it  led  "through  regions 
which  no  European  foot  had  trod  for  generations,"  and  in  the  bibliography  given  in 
Appendix  4  wo  miss  such  names  as  D'Abbadie.  Rohlfs,  Heuglin,  Ceoohi  and  other 
Italians,  to  say  nothing  of  less-known  travellers.  The  work  is  by  no  means  solely  a 
record  of  sport,  though  this  was  the  primary  object  of  the  journey. 
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Abjithdft — Gold.  BrnohhauMa. 

Beiiraffe  KoUmialpolUik  3  (1901-1902) :  260-262. 
Abetninien  aU  Goldland.    Yon  Major  A.  D.  Karl  von  Bruchbansen. 

AlHoa.  SicTers  and  Habn. 

Afrika,  Zweite  Anflage,  nacb  der  Ton  Prof.  Dr.  Wilbelm  Sievers  yerfassten  ersten 
Anflago  nmgearbeitet  uod  emeuert  yon  Prof.  Dr.  Friedrlcb  Habn.    (Allgemeine 
liindeTlninde  .   .  .  beransgegeben  yon    Prof.  Dr.   Wilbelm    Sievers.     Zweite' 
Anfla|;e.)    Leipzig  und  Wien :  BibliograpbiBches  Institat,  1901.    Size  lOJ  x  7, 
pp.  xii.  and  682.     Mapi  and  lUuUratiofU,    Fruented  by  the  Puhli$her$. 

Tbis  nsefnl  work  of  reforenoe  baa  been  entirely  remodelled  and  brought  np  to  date 
in  the  present  edition. 

ABgoU.  B.8,Q,  lAAoa  18  (1900) :  611-642.  Giianl. 

Id^aB  geraes  lobre  a  ooloniza9lU>  enropeia  da  provinoia  de  Angola.  Pelo  Yisoonde 
de  Giratil. 

Aioret.  XXVIL  Jahre&b.  V.  Erdh.  Dre$d€n  (1901):  145-180.  Bnge. 

Valentin  Ferdinands  Beacbreibong  der  Aioren.    Yon  S.  Rnge. 

The  antbor  of  tbis  mannsoript  aoconnt  of  the  Azores  was  a  German  who  came  to 
Portugal  at  the  end  of  the  fifteenth  oentnry. 

British  Bast  Afriea.  /.  8,  ArU  60  (1902) :  229-241 .  Whitahoose. 

To  the  Yictoria  Nyanza  by  the  Uganda  Railway.  By  Commander  B.  Whitehonse. 
With  Map, 

Notes  on  snryeys  on  the  shores  of  the  Yiotoria  Nyanza,  and  on  the  country 
trayersed  by  Ihe  Uganda  railway, 

British  West  Africa.  Goorge. 

The  Rise  of  British  West  Africa,  comprising  the  early  history  of  the  Colony  of 
Sierra  Leone,  the  Gambia,  I^agos,  Gold  Coast,  etc.,  etc.  By  Clande  George,  rart 
I.  Ijondon  :  Honlston  &  Sons,  1902.  Size  9x6,  pp.  1-9G.  Price  2s.  Presented 
by  the  PvMUhers. 

This  work,  which  is  to  be  complete  in  five  parts,  is  somewhat  on  the  same  lines  as 
the  West  African  yolnme  of  Lncas'  *  Historical  Geography  of  the  British  Colonies,' 
though  entering  more  fully  into  details. 

Cape  Colony.    LoTedala  Mil sion.  Tonng. 

African  Wastes  Reclaimed.  Illustrated  in  the  story  of  the  Loyedale  Miss'on.  By 
Robert  Toung.  London  :  J.  M.  Dent  &  Co.,  1902.  Size  7}  x  5,  pp.  xii.  and  268. 
Portraits  and  Illustrations,    Price  4«.  6(i.  net.    Presented  by  the  Publishers. 

The  Tjovedale  Mission  was  founded  early  in  the  nineteenth  century  by  the 
Glasgow  Missionary  Society,  in  the  extreme  east  of  Cape  Colony,  as  it  then  waa. 

Central  Afrioa.  Pttermanns  M,  48  (1902) :  12.  Langhans. 

Kupfer  und  Eisen  in  Marungu.  Nacb  handBchriftlichen  Bemerkungen  Weisser 
Y&ter.    Yon  Prof.  Paul  Langhans.     With  Map. 

Central  Afirioa.  M,  0.  Qes,  Hamburg  17  (1901) :  55-62.  Xoisel. 

Begleitworte  zu  der  karte  "  Dr.  F.  Stuhlmann*B  Aufnabmrn  im  Gebiet  des  Albert- 
und  Albert-F^ward-Sees."    Yon  Max  Moisel.     With  Map  (2  SheeU). 

The  map  has  already  been  noticed  in  the  Journal  (ante^  p.  536). 

Congo.  Droogmans. 

Notices  sur  le  Bas-Congo.  Annexes  aux  feuilles  1  h  15  de  la  Carte  de  TJ^tat 
Ind^pendant  du  Congo  h  T^cbelle  du  100,000**.  Par  Hubert  Droogmans. 
Bruxelles:  Imp.  Yanbuggenhoudt,  1901.  Size  11  X  7},  pp.  xx.  and  302.  Map. 
Presented  by  the  Author. 

Accompanies  the  large  scale-map  of  the  lower  Congo  Region  noticed  in  the  Journal 
for  December  last.    Much  useful  information  is  giyen  for  each  sheet  of  the  map  in  turn. 

Congo  State.  Mouvement  0.  19  (1902) :  55-59.  Wanters 

Le  chemin  de  fer  des  Stanley-Falls.    Par  A.  J.  Wanters.     With  Map. 
See  note  in  the  March  number  (p.  374). 

»fypt.  

Miniatry  of  Public  Works.  A  List  of  Publications,  Maps,  and  Plans,  published  by 
the  Public  Works  Ministry  up  to  31st  December,  1901.  Cairo,  1901.  Size  9^  x  6|, 
pp.  32. 
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IfTpt  B,  8.  Kh/dh.  G.  6  8.  (1901) :  619-625.  Boddy. 

I^et  sources  de  Moise.    Note  d'Alexandre  A.  Boddy. 

Egypt— VnbU.  Chantre. 

Les  Barabra.  Esqaisse  ethnographiqae  et  anthropom^triqne.  Par  Ernest  Ghantre. 
Lyon  :  A.  Key  &  Gie,  1901.    Size  9x5},  pp.  20.    IUu$^ationt, 

Xadagasear.  Bev.  Madagoicar  4  (1902)  :  34-54.  Oraadidiar. 

Histoire  de  la  d^oonverte  de  llle  de  Madagascar  par  les  Portngais  (pendant  le 
XVl"  Bibole).     Par  Alfred  Grandidier.     Alio  $eparaie  copy,  premited  by  the  Auihor. 

Madagascar.  /.  of  T.  Victoria  L  88  (1901):  334-361.  Shaw. 

The  Arab  Immigration  into  Sontli-East  Madagascar.    By  Rev.  George  A.  Shaw. 

Morooeo.  Imp.  and  Atiatie  Quarterly  Bev.  12  (1901) :  306-329.  Montet 

A  Special  Mission  to  Morocco.    By  Prof.  Dr.  E.  Montet. 

Vatal.  Andenoa. 

Natal.  Snryeyor-Generars  Department  First  Report  of  the  G^eological  Snrrey 
of  Natal  and  Znlnland.  By  William  Anderson.  JPielermaritzbnrg,  1901.  Size 
12x8},  pp.  138.    Mapi  and  Plate$.    Praented  by  the  Surveyor-Oenerdl  of  KataL 

This  will  be  specially  noticed. 

Vigeria.  /.  A/Hean  8.  1  (1902):  160-173.  MoeUttr-Farxxmaii. 

British  Nigeria.  By  Lient.-Ck)lonel  A.  F.  Mockler-Ferryman.  ^2so  teparaie  copy 
presented  by  the  Autlior, 

Vorth-East  Africa.  Bev.  Franfaiae  27  (1902) :  129-146.  Demanehe. 

Le  chemin  de  fer  fran^ais  d'^thiopie.    Par  G.  Demanehe.     With  Map. 

Vorth-Bast  AMca.  Z.  Oes,  Erdk.  Berlin  (1902) :  7-32.  VeunaaiL 

Yon  der  Somali-Kflste  dnrch  Sud-Athiopien  zam  Sndan.  Yon  Oskar  Neumann. 
With  Map  and  lUustratione, 

Portuguese  West  Africa — Angola.  Bayanstaia. 

The  Strange  Adventures  of  Andrew  Battell  of  Leigh,  in  Angola  and  the  Adjoining 
Regions.  Reprinted  from  *Purchas  His  Pi  I  grimes.'  Elited,  with  Notes  and  a 
Concise  History  of  Kongo  and  Angola,  by  E.  G.  Ravenstein.  London :  Printed 
for  the  Hakluyt  Society,  1901.  Size  9  x  5},  pp.  zx.  and  210.  Presented  by  the 
Hakluyt  Society. 
A  notice  of  this  appears  elsewhere. 

Bhodesia.  Hall  and  Haal. 

The  Ancient  Ruins  of  Rhodesia.  (MonomotapiB  Imperinm.)  By  R.  N.  Hall  and 
W.  G.  Neal.  London :  Methnen  &  Ck).,  1902.  Size  9x6,  pp.  xxviii.  and  39a 
Mapt.  FlanSy  and  lUuttrations.     Price  21s.  net.     Presented  by  the  Publishers. 

This  was  reviewed  in  the  April  number  of  the  Journal. 

Sahara.  C.  Bd.  133  (1901) :   1265-1266.  Debnranx. 

Sur  un  projet  de  travers^e  du  Sahara  par  ballon  non  mont^.    Note  de  M.  Debnraux. 

As  an  experiment  it  is  proposed  to  make  the  first  attempt  with  an  empty  balloon, 
the  aeronaut's  place  being  taken  by  automatic  apparatus. 

Sahara.  laqniire. 

Benseignemenis  Colon.,  Comity  VAfrique  Franfaise,  No.  1  (1902):  1-35. 

La  O)1onne  Servibre  au  Tidikelt,  au  Touat  et  au  Gourara  (21  mai — 18  aofkt  1900): 
le  Garnet  de  route  du  commandant  Laqui^re. 

La  deuxi^me  reconnaissance  du  g^n^ral  Servi^re  au  Gourara  et  an  Touat.  Par 
le  Commandant  Laqui^re.     With  Maps  and  Illustrations. 

Sonth  Africa.  Onyot 

Yves  Guyot.  Les  indigenes  de  TAfrique  du  sud.  Les  Yaalpens.  (Extrait  dee 
Bulletins  de  id  Soci€t€  d*Anthropologie  de  Paris,  5"  s^rie,  t.  ii.  fasc  4,  1901.) 
Paris,  1901.     Size  10  x  6J,  pp.  16.     Presented  by  the  Author. 

Sonth  Africa.  /  African  8. 1  (1902) :  215-229.  lacy. 

A  Century  of  Exploration  in  Soath  Africa.    By  George  Lacy. 
The  writer  shows  a  singular  incapacity  to  gauge  the  relative  importance  of  different 
explorations,  and  falls  int«>  error,  besides,  as  to  matters  of  fact,  as  is  shown  in  a  note  by 
Mr.  Selous  which  follows  the  paper. 
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Sovth  Afriea.  /.  African  8.  1  (1902) :  174.18a  Peters. 

Ophir  and  Pant  in  Sonth  Africa.    By  Dr.  Carl  Peters.     WWi  lUuttralions, 
Dr.  Peter**  views  hare  been  refuted  in  Prof.  Keane's  recent  work  on  Ophir. 

8<mt]i  Africa.  T.8.  African  Phaotoph.  8. 11  (1901) :  189-206.  Belater. 

Notes  on  the  so-called  **  Post-Office  Stone  "  and  other  inscribed  stones  preserved  in 

the  Sonth  African  Mnseam  and  elsewhere.    By  W.  L.  Sclater. 
On  inscriptions  dating  from  the  early  part  of  the  seventeenth  century  recording 
visits  of  ships,  etc. 

Tanganyika.  Pdermanm  M,  47  (1901)  :  275-278.  Stromer. 

Ist  dor  Tanganyika  ein  Relikten-See  ?    Yon  Dr.  Ernst  Stromer. 
See  note  in  the  Monthly  Record  for  April  (p.  507). 

West  Africa.  BeoUitik  Q.  Mag.  18  (1902) :  30-S4.  Bpeak. 

The  Gold-producing  Region  of  West  Africa.    By  S.  J.  Speak. 

West  Afriea— Onrreney.  GZo6tw  81  (1902):  12-13.  SchnrU. 

Afrikanisches  Steingeld.    Yon  H.  Sohnrtz.     With  lllustraiioni. 
The  small  stone  discs  here  referred  to  as  lately  discovered  in  the  Gold  Coast — Togo 
borderlandr— are  said  to  have  been  used  as  currency  before  the  introduction  of  cowries. 
The  only  known  region  where  stone  currency  is  actually  in  use  is  that  of  the  Caroline 
isliuids. 

West  Afriea— Flora.  Hiem. 

Catalogue  of  the  African  Plants  collected  by  Dr.  Friedrich  Welwitsoh  in  1858-61. 
Part  iy.    Dicotyledons.    Lentibnlariacea^  to  Ceratophylleie.     By  William  Philip 
Hiem.    Pp.  785-1035.     Vol.  ii.  part  ii.    Cryptogamia,  pp.  261-565.     liondon: 
1900-1901.    Size  8)  x  5}.     Pre$entcd  hy  the  TruiUes  of  (he  Britiih  Muteum. 
The  four  parts  dealing  with  the  Dicotyledons  are  regarded  as  vol.  i.,  which  is 

now  complete,  as  is  also  vol.  ii.,  which  contains  a  general  index  to  the  whole. 

West  Afriea— HistorieaL     Verh.  Natwrfoneh,  Ge$.  Basel  13  (1901):  1-141.    Henning. 
Samuel  Braun  aus  Basel  der  erste  deutsche  wissenschaftlicbe  Afrikareisende. 
Beitrag  zur  Erforschungsgeschichte  von  Westafrika.    Von  Dr.  Georg  Henning. 
WUh  Map. 

This  German  traveller  visited  the  whole  Guinea  Coast,  in  the  years  1610-20,  and 
wrote  an  account  of  his  travels,  which  was  published  at  Basel  in  1624. 

West  Afriea— Historical.  Xees. 

Dr.  Jules  Mees.  Les  Manuscrits  de  la  **  Chronica  do  descobrimento  e  oonquista 
de  Guin^"  par  Gomes  Eannes  de  Azurara,  et  les  sources  de  JoAo  de  Barros. 
Lisboa :  Livraria  Ferin.    Size  10  x  6(,  pp.  14. 

West  Afriea— San  Thome.      B.8.0,  Italiana  3  (1902) :  40-59.  Fea. 

San  Thome'.    Del  Leonardo  Fea. 

VOBTH  AXSBIOA. 

Alaska.  B.8.R.  Beige  G.  25  (1901) :  389-409.  Pastsyns. 

Alaska.    Par  Fr.  Pasteyns. 
A  compilation  from  published  works. 

Alaska— Copper  BiTer.     T.  and  P.Q.8,  Paeifie  Ser.  ii.  1  (1902) :  45-50.  Davidson. 

The  Copper  River  of  Alaska.    By  George  Davidson. 

On  the  history  of  the  name  "  Atna  "  as  applied  to  the  Copper  river.    It  dates  from 
the  journey  of  the  trader  Nag^f  in  1781. 

Alaska  and  Canadian.        /.  Franklin  L  153  (1902) :  161-192.  Baloh. 

The  Alasko-Canadian  Frontier.    By  T.  W.  Balch.     With  Map$. 
The  writer  describes  in  detail  the  Anglo-Russian  negotiations  in  the  early  part 
of  the  nineteenth  century  leading   up  to  the  agreement  of  1825,  and  reproduces 
various  documents  and  maps.    He  holds  that  until  the  last  few  years  the  boundary 
claimed  by  the  United  States  was  universally  accepted  by  English  authorities. 

Canada— British  Columbia.      J.R.  Colonial  I.  33(1902)  :  204-225.  Turner. 

British  Columbia  of  To-day.     By  Hon.  J  H.  Turner. 
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Canada — Labrador.  Daly* 

B.  Mweum  Comparative  Zoology  Harvard  ColUge  88  (1902) :  205-270. 

The  Oeolo^  of  the  North-East  Coast  of  Labrador.    By  Reginald  A.  Daly.     With 
Map%  and  Flate$. 
A  Dote  on  this  paper  will  be  given. 

Canada — Bed  River  Valley.  Dowling. 

The  Pbysioal  Geography  of  tho  Red  River  Valley.  By  D.  B.  Dowling.  (Reprinted 
from  the  OttaiDa  Naturalitt,  vol.  xv.  No.  5,  pp.  115-120,  Augnst,  1901.)  Si«e 
9  X  G.    Maps. 

Mtfdeo.  B.8,  d^^tudet  Colon,  9(1902):  1-16.  Battg«nbaeh. 

Le  nord-onest  du  Mexiqne.    Par  H.  Bnttgenhaoh.     With  UluBtraiinM, 

Xexioo.  National  Q.  Mag.  18  (1902) :  1-24.  Foster. 

Tho  New  Mexico.     By  John  W.  Foster.     With  Maps  and  JUwtrations. 

Xexico.  JO.  1  (1902) :  6-17.  XarsbaU. 

Usefnl  Products  of  the  Gentary  Plant.  A  Lesson  on  Mexico.  By  William  R 
Marshall.     With  lUuttrations. 

On  the  species  of  Agave  which  produces  "  Sisal  **  hemp. 

Xexioo.  G.Z.  7(1901):  697-699.  Doekort. 

Die  Territoral-  und  Bevdlkeningsverh&ltnisse  der  mexikanisohen  Repnblik  nach 
dem  (Vnsns  von  1900.    Von  Dr.  E.  Deokert. 

Mexioo— Ligbthonses.  

Kstado  de  la  Ilaminacion  v  Avalizamiento  en  las  Costas  de  los  Estodos  Unidos 
Mexicanos  en  31  de  Diciembro  de  1901.  Mexico,  1902.  Size  l^  X  9,  pp.  SO. 
Charts  and  JUuMtrations.     Presented  by  Mr,  Henry  A,  Case, 

Vortb  and  Central  Amerioa.  Bidgway. 

R  United  States  Nat.  Museum,  No.  50  (1901)  :  pp.  xxx.  and  716. 
The  Birds  of  North  and  Middle  Amerioa.     By  Robert  Ridgway.    Part  L    Family 
FringillidflB— The  Finches.     WUh  Plates, 

Bortb-west  Coast.  BaTidion. 

The  Tracks  and  Landfalls  of  Bering  and  Cbirikof  on  the  North-west  Ooast  of 
America  from  the  point  of  their  separation  in  lat.  49°  10',  long.  176^  40'  W., 
to  their  retam  to  the  same  meridian.  June,  Jnly,  August,  September. 
October,  1741.  George  Davidson  (Private  Publication),  1901.  Size  lOJ  x  7,  pp. 
44.     Map. 

This  is  noticed  elsewhere  (p.  756,  ante). 

United  SUtes.  DeuUehe  Rundfchau  G.  24  (1901):  123-127.  Blnm. 

Die  Entwickelung  der  Vereinigten  Staaten  von  Amerika.  Statistische  Zusam- 
menstellungen  nach  den  C^nsusberichten  der  Regierung  der  Vereinigten  Staaten, 
die  Volkszahlung  von  1900  betreffend.    Von  Richard  Blum. 

United  States.  /.  Geology  9  (1901) :  718-731.  SaUsbnry. 

Glacial  Work  in  the  Western  Mountains  in  1901.    By  Rollin  D.  Salisbury. 

United  States.  Boyee. 

Eighteenth  Annual  Report  of  the  Bureau  of  American  Ethnology  to  the  Secretary 
of  the  Smithsonian  Institution,  1896-97.  By  J.  W.  Powell,  Director.  In  two 
parts.  Part  2.  Indian  Land  Cessions  in  the  United  States.  (Compiled  by  Charles 
('.  Royce.    Washington,  1899.     Site  11 J  X  8,  pp.  521-997. 

C^ontains  a  large  amount  of  information  bearing  on  the  history  of  settlement  in 
the  United  States.  The  bulk  of  the  work  is  an  enumeration  of  all  tbe  cessions  of 
land  by,  or  reservations  for,  Indian  tribes  from  1784  onwards,  while  tbe  67  maps  show 
the  extent  of  tbe  individual  cessions,  etc. 

United  States— Arkansas.       /.  Geology  9  (1901) :  694-701.  Pnrdns. 

Physiography  of  the  Boston  Mountains,  Arkansas.  By  A.  H.  Paidue.  With  Map 
and  Section. 

United  States— California.        Sierra  Club  B.  4  (1902) :  25-34.  Bells. 

In  Tuolumne  and  Cathedral  CaSons.    By  Alexander  G.  Eells.     WUh  Plate, 

United  States— Cascade  Range.    Science  16(1902):  203-211.  Diller. 

Tlie  Wreck  of  Mt.  Mazama.    By  J.  S.  Diller. 
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United  SUtet— Kisdiiippi  BWer.    J.  School  G.  6  (1901) :  379-382.  Dayis. 

Maps  of  the  MisBissippi  River.    By  Wm.  Dayis. 

Tbe  author  giyea  inatanoea  of  the  geographical  facts  illastrated  hy  tbe  maps  of 
the  *'  Mississippi  River  Commission,"  which  are  held  to  be  the  most  yalnable  ever 
issned  for  a  river  of  the  first  magnitude. 

Unitfd  States— Smifhsoaian  lastitntiOD.  Bhees. 

Smithsonian  MiscellaneoDS  Golleotions.  Vol.  iliii.  The  Smithsonian  Institntion. 
Docaments  Relative  to  its  Origin  and  History,  1835-1899.  Compiled  and  edited  by 
William  Jones  Rhees.  In  two  volumes.  Vol.  ii.  1887-1899.  Fiftieth  Congress 
to  Fifty-fifth  Congress.  Washington,  1901.  Sise  9|  X  6,  pp.  xvi.  and  1045-1983. 
Flan$.    Preaenied  by  the  SmUhtonian  Indituiion, 

OBVTRAL  AHD  BOOTH  AMZBIOA. 

BoliTia— Coehabamba.  Blaneo. 

DicoioDario  Geogrifioo  de  la  Reptfblica  de  Bolivia,  Tomo  Segnndo,  Departamento 
de  Cocbabamba.  For  Federioo  Blanco,  con  adioiones  de  P.  Anioeto  Blanco  y 
Manuel  Y.  Balliviin.    La  Paz,  1901.    Bize  10)  X  7|,  pp.  xii.  and  176.    Plan, 

BraiiL  Meteorolog.  Z,  19  (1902) :  108-119.  Draenert. 

Das  Kliroa  von  Jniz  de  Fora  im  Staate  Minas-Geraes.    Yon  Prof  F.  M.  Draenert. 

Braiil— Bao  Paolo.  

Exprnt  23  (1901) :  035,  648-649,  663-^65,  676-678 ;  24  (1902)  :  9. 

Das  Flussgebiot  der  Ribeira  im  Staate  SOo  Paulo.  (Originalberioht  ans  Sfto 
Paulo.) 

Central  America.  Sapper. 

Mittelamerikanische  Reisen  und  Studien  ans  den  Jahron  1888  bis  1900.  Yon  Dr. 
Karl  Sapper.  Braunschweig :  F.  Yieweg  &  Son,  1902.  Size  9)  x  6},  pp.  xiv.  and 
426.    Map9  and  JUuttraiioM,    Price  lOm,    Presented  by  the  PMiahers, 

Tins  will  be  reviewed  elsewhere  in  the  Journal, 

Central  Ameriea— Canal.    National  G.  Mag.  13  (1902) :  64-70.  

The  Latest  Route  proposed  for  the  Isthmian  Canal— Mandin go  Route.  With  Map 
and  Profile, 

This  route  in  question  takes  a  straight  course  (without  locks)  of  only  29}  miles 
between  the  Gulf  of  San  Bias  and  the  Bay  of  Panama,  as  compared  with  49*9  miles  by 
the  Panama  route,  but  involves  a  tunnel  of  5  miles. 

Chile.  

Annario  hidrografico  de  la  Biarina  de  Chile.  Tomo  23.  Yalparaiso,  1901.  Size 
10)  X  7,  pp.  562.     CharU  and  lUuitratiom, 

The  first  section  g^ves  an  account  of  various  hydrographic  surveys  on  the  coasts  of 
Chile,  with  some  information  on  the  fauna,  flora,  and  geology. 

ChUe.  Soottieh  G.  Mag.  18  (1902) :  14-24.  Gormas. 

Depressions  and  Elevations  of  the  Southern  Archipelagoes  of  Chile.  By  Franoison 
Yidal  Gomaz.     With  Map. 

Chile  and  Argentina.  Seottieh  G,  Mag.  18  (1902) :  87-90.  Gibson. 

Tbe  Boundary  Dispute  between  Chile  and  Argentina.    By  Hope  Gibson. 

Guatemala.  Seler. 

Wissensohaftliohe  Ergebnisse  einer  .  .  .  Keise  durch  Mexico  und  Guatemala. 
L  Die  alten  Ansiedelungen  von  Chaculi  im  Distrikte  Nenton  des  Departements 
Huehuetenango  der  Republik  Guatemala.  Yon  Dr.  Eduard  Seler.  Berlin: 
Dietrich  Reimer  (Ernst  Yohsen),  1901.  Size  13x10,  pp.  zviii.  and  224. 
Maps  and  Illustrations,    Presented  by  the  Publishers, 

This  is  the  first  part  published  of  the  archieological  results  of  Prof  Seler's  im- 
portant researches  in  Central  America,  tbe  popular  account  of  which  was  reviewed  in 
the  Journal  for  February  1901.    It  is  produced  in  first-rate  style. 

Gvatsmala.  M,G.  Ges.  Hamburg  17  (1901):  78-224.  Sapper. 

Die  Alta  Yerapaz  (Guatemala).     Eine  landeskundliche  Skizze.     Yon  Dr.  Karl 

Sapper.     With  Maps. 

A  detailed  account  of  one  of  tbe  most  interesting  districts  of  Guatemala,  in  which 
many  Germans  have  started  plantations  of  late  years. 
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Gnlana.  Bev.  (John.  1  (1901) :  160-185.  evfroj. 

Note  Bur  lea  peuples  antoohtones  des  Guyanes  et  sur  les  triboa  noirea  da  Maroni 
et  de  868  affluents,  TAwa  et  le  Tapanahoni.    Par  Bi.  Quffroy. 

Jamaica.  Roxburgh  and  Ford. 

The  Handbook  of  Jamaioa  for  1902,  comprising  Historical,  Statistical,  ond  General 
Information  concerning  the  Island.  Compiled  by  T.  L.  Roxburgh  and  Jos.  C. 
Ford.  London  :  E.  Stanrord.  19()2.  Size  8}  x  5},  pp.  viii.  and  524.  Map. 
Price  7b.  Qd.     Presented  by  the  PMiihers. 

Jamaioa.  /.8.  i4r/«  fiO  (1902) :  213-224.  Thomai. 

Jamaica.     By  Herbert  T.  Thomas. 

Panama  Canal.  Tour  du  Monde  8  (1902):  1-12.  Bal. 

L'Isthme  de  Panama  et  le  Canal  Interoc^niqae.  Par  M.  Raymond  Bel.  WUk 
Map  and  Illuetraiiont, 

Patagonia.    K.  Sveruh,  Vefene.-A.  Handlingar  33  (1900):  No.  3,  pp.  24.  Hordenikidld. 

lakttagelser  och  fynd  i  grottor  Tid  Ultima  Esperanza  i  Sydyestra  Patagonien.  A.f 
Erland  NordenskiQld.     WUh  Plates. 

Peru.  B.S.G.  Lima  10  (1900-1901)  :  338-354 ;  423-441.  Olemont 

Revisidn  del  arco  meridiano  del  Penf.  Por  el  Coronel  Pablo  Clement.  With 
Diagram. 

Porn.  B.8.0.  Lima  10  (1900-1901) :  243-312;  380-422  ;  11  (1901)  :  1-62.  Baimondi. 
Itinerario  de  los  Viajes  de  Raimondi  en  el  Peru.  De  Tayabamba  d  Carhuaz  (1860). 
— Provincias  de  Huaylas,  Huaraz,  Huari  y  Huamalies  (1860). — Pdtapo,  Puoali, 
Chongoyape,  HuAndo,  Montan,  Chota  Hnalgayoo,  Gajamaroa,  Magdalena,  San 
Pablo,  San  Miguel,  Mina  de  Cushuro  y  pueblo  de  Niepos  (1868). — De  Niepoa  a 
Safia  y  regreso  &  Lambayeque  (1868). 

Pern  and  BoliTia.  B.8.0.  Lima  10  (1901) :  445-482.  Polo. 

Indios  Uros  del  Peril  y  Bolivia.  Por  Joa^  Toribio  Polo.  Also  separate  copy,  pre- 
sented by  the  AtUhor. 

Pom  and  Chile — Taona.  Manrtva  and  Peiet. 

The  Question  of  tho  Pacific.  An  Edition  in  English  of  the  Work  of  Dr.  Victor 
M.  Maurtua.  Enlarged  and  brought  up  to  date,  with  Map  of  Disputed  Territory, 
by  F.  A.  Pf  zct.  Philadelphia :  O.  F.  Lasher,  1901.  Size  9)  x  6},  pp.  yi.  and 
312.     Map.     Presented  by  Seilor  F.  A.  Pezet, 

Dr.  Maurtua's  work,  lately  published  in  Peru,  has  been  extended  by  the  translator 
with  a  view  to  presenting  English  readers,  especially  in  the  United  States,  with  a  com- 
prehensive and  acoorate  statement  of  the  territorial  question  still  in  dispute  between 
Chili  and  Peru.  It  goes  back  to  the  early  political  geography  of  the  region  in  questioD, 
and  traces  the  whole  course  of  events  which  have  led  to  the  present  difficulty.  The 
clearly  drawn  map  is  on  tho  scale  of  1 :  750,000. 

West  Indies — Jamaica.  Rhodes. 

Jamaica  and  the  Imperial  Direct  West  India  Mail  Service.    By  Thomas  Rhodes. 
London:    8.  Philip  &  Son.     1901.     Size  6  x  10,  pp.  44.    Map  and  Illustrations, 
Price  (\d.  net.    Presented  by  the  Pubb'shers. 
The  writer  insists  on  tho  great  natural  resources  of  Jamaica,  and  urges  the  advan- 
ta<7e8  of  the  island  as  the  goal  of  a  sea-trip. 

AUSTRALASL^  AND  PACIFIC  ISLAHDB. 

Australia— Aborigines.  Vatthewt. 

P.n.G.S.  Australasia,  South  Australian  Br.  4  (1901) :  43-52. 

Native  Tribes  of  the  Upper  Murray.     By  Daniel  Matthews. 

Australia  and  Paoific.  Daiber. 

Kine  Australien  und  Siidseefahrt  von  Dr.  Albert  Daiber.  Leipzig :  B.  S.  Teubner, 
1902.     Size  9^  x  6},  pp.  viii.  and  820.     Map  and  Illustrations,     Price  7s, 

An  account  of  Australia  for  the  benefit  of  German  readers,  who,  the  author  thinks, 
possess  very  inadequate  sources  of  information  on  many  important  queations  relating 
to  that  country.  Besides  notes  gathered  by  the  author  himself  during  hia  travels,  it 
includes  a  more  general  discussion  of  tho  main  physical,  social,  and  economic  fRatures 
of  Australia. 
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BiitUh  V«w  eainea.  Le  Haute. 

British  New  Guinea.    Report  for  1899-1900.    Colonial  Reports,  Annual  No.  836, 
1901.    Size  9|  X  6,  pp.  52.    Pnee  3d. 

GuoUiia  IsUnds.  M.O.  Oe$.  Eamburg  17  (1901) :  1-27.  rriedsriehsen. 

Die  Karolinen.    Yon  Dr.  Max  Frioderiohsen. 
An  excellent  summary  of  our  knowledge  of  the  geography  and  natifes  of  the 
Carolines. 

CaroUne  and  ¥ariaims  Islands.  Volkeas. 

Verh.  DreuekfUen  Deutteh,  Geogmphentage$  BreUitu  (1901)  :  167-179. 

Einige  Ergebnisse  einer  Reiso  naoh  den  Karolinen  und  Marianen.    Yon  Prof.  Dr. 
Q.  Yolkens. 

Attention  is  directed  principally  to  the  climate  and   vegetation  of  the  itdands, 
especially  Yap. 

Xergnelsn  Island.  Z.  Ge$.  Erdk.  Berlin  (1902) :  61-G5.  Bohliiter. 

Ueber  die  Auspraohe  dcs  uamens  Kergnelen.    Yon  Dr.  O.  SchlUter. 

The  writer  shows  that  the  proper  pronunciation  of  the  name  is  Kergellon.    The 
word  is  Breton,  and  means  **  House  of  the  Kelen,"  or  Ilex  aquifolia. 

H«w  Bonth  Wales.  Coghlan. 

Picturesque;  New  South  Wales:  an  Illustrated  Guide  for  Settler  and  Tourist 
Prepared  under  the  dircctioa  of  T.  A.  Coghlan.  Sydney,  1901.  Size  10  x  7^, 
pp.  iv.  and  124.  lUuitrcUions.  Presented  by  ike  Agent-Creneral  for  Neio  South 
Wale$. 

Hew  Bonth  Wales.  


Annual  Report  of  the  Department  of  Mined,  New  South  Wales,  for  tbo  year  1900. 
Sydney,  1901.    Size  13  x  8^,  pp.  iv.  and  218.     Plana  and  lUmtnitions. 

Hew  Bonth  Wales.  Eyre. 

P.B.O.S.  AtutraUuia,  South  Auttralian  Br.  4  (1901):  127-145. 

Exploration  in  New  South  Wales  iu  1844.  Letters  from  £.  J.  Kyre  aud 
enclosures  thereto. 

Hew  Zealand.  T.  and  P.  New  Zealand  I.  33  (1900) :  467-471.  Best. 

Maori  Origins.    Part  ii.    By  Elsdon  Best. 

Hew  Zealand.  T,  and  P.  New  ZeaUind  1.  88  (1000) :  49U-5i4.  Morris. 

On  the  Tracks  of  CapUin  took.    By  Prof.  E.  E.  Morris. 
Describes  a  Tisit  to  portions  of  the  New  Zealand  coast  first  touohod  at  by  Cook. 

Hew  ZeaUnd.  T.  and  P.  New  Zealand  I,  88  (1900) :  335-336.  Page. 

Notes  on  an  Artesian-well  system  ut  the  Base  of  thu  Port  Hilla.  By  S.  Pago, 
with  Analyses  by  £.  B.  R.  Prideaux. 

Hew  Zealand.  T.  and  P.  New  Zealand  I.  33  (1900) :  445-467.  Bsgar. 

The  Population  of  New  Zealand.    By  U.  W.  Segar. 

Hew  Zealand.  7.  and  P.  New  Zealand  L  33  (1900) :  313-32:1  Thomson. 

Plaot-acelimatisation  in  New  Zealand.    By  George  M.  Thomson. 

Hew  Zealand— Year  Book.  Dadelissn 

The  Now  Zealand  Official  Year- Book,  1901.  Prepared  by  E.  J.  von  Dadolszeu. 
Wellington:  J.  Mackay,  1901.  Size  8^  X  5^,  pp.  vi.  nud  610.  Map,  Diagranu, 
and  llluUrationt. 

Pneiflc.  Colqnhonn. 

Tlie  Mastery  of  tho  Pacific.  By  Archibald  K.  Colqnhoun.  London :  W.  Heine- 
mann,  1902.  Size  10  x  6,  pp.  xvi.  and  416.  Map$  and  Illtutraliona.  Price  IHe. 
nU. 

Mr.  Colquhoun,  who  has  recently  extended  his  previous  wide  acquaintance  with  the 
Far  East  by  a  tour  in  the  Pacific,  presents  in  this  work  an  account  of  tho  conditions  now 
prevailing  in  the  spheres  of  the  various  powers  in  that  ocean,  which  he  regards  as  the 
scene  of  the  great  struggle  of  the  twentieth  century,  whore  the  future  of  more  than 
one  Great  Power  will  be  decided.  It  will  prove  valuable  as  directing  attention  to  an 
important  subject,  and  assisting  the  reader  to  forecast  for  himself  tho  probable  trend  of 
futore  events.    This  map  is  incomplete  as  regards  the  Pacific  steamship  routes. 
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QvMBilABd.  Cftmeron. 

Beport  on  the  Etberidge  and  Gilbert  Qold  Fields.  By  Walter  £.  Cameron,  b.a. 
Brisbane,  1900.    Size  13}  x  8},  pp.  16.     Mafn  and  Seetiom. 

Qnaansland.  Cameron. 

Beport  on  Recent  Developments  in  the  Copper-Mining  Industry  in  the  Cloncuiry 
District  By  Walter  E.  Cameron,  b.a.  Brisbane,  1900.  Size  IS)  x  ^,  pp.  10. 
Map  and  Plani. 

Qnaensland.  B.  Qwlog.  Surv.  Queeiuland,  No.  17  (1901) :  pp.  16.  DuBttan. 

Report  on  the  Geological  Features  of  Hazledeau,  west  of  Maokay ;  with  Notes  on 
the  Coal,  Limestone,  and  other  Mineral  Products  of  the  Mackay  District.  By  B. 
Dunstan.     With  Map  and  Sectiont. 

Samos,  ete.  HaMS-WartagS- 

Samoa,  Bismarckarchipel  uud  Neuguinea.   Drei  deutsche  Kolonien  in  der  8&dsee. 
VoD  Ernst  von  Hesse- Wartegg.     Leipzig :  J.  J.  Weber,  1902.    Size  10  X  7,  pp. 
viii.  and  330.    Mapt  and  lUudratians.    Price  15«. 
A  well-illustrated  popular  account  of  a  visit  to  the  German  South-sea  colonies. 

The  author  has  a  good  deal  to  tell  of  the  inhabitants  and  general  condition  of  those 

colonies,   some   of  the  places   visited,  e.g.  the   St.  Matthias  islands,  being  off  the 

beaten  track. 

Solomon  Islands.  Amhsnt  and  Thomson. 

The  Discovery  of  the  Solomon  Islands  by  Alvarode  Mends2a  in  1568.  Translated 
from  the  original  Spanish  Manuscripts.  Edited,  with  Introduction  and  Notes,  by 
Lord  Amherst  of  Hackney,  and  Basil  Thomson.  2  vols.  London :  Printed  for 
the  Hakluyt  Society,  1901.  Size  9x6,  pp.  Ixuvi.  and  482.  Mapt  and  Plates. 
Presented  by  the  Hakluyt  Society,  Alto  large  paper  oopy^  presented  by  the  Authors, 
A  collection  of  original  authorities  on  Mendafia's  voyage,  including  the  M8S  of 

Catoira,  preBer?ed  in  the  British  Museum,  and  of  Gallego,  now  in  the  poflsession  of 

Lord  Amherst  of  Hackney,  translations  of  both  of  which  are  published  for  the  first 

time. 

South  Australia— Vorthern  Territory.  [White.] 

Mission  Field  46  (1901) :  401-405 ;  47  (1902)  :  46-50. 
The  Di<jce£e  of  Carpentaria.     By  the  Bishop.     WitJi  Map  and  Illustrations. 
The  Bishop  of  Carpentaria's  Journey.     With  Map, 

Western  Australia.  SeoUiih  G,  Mug.  18  (1902) :  1-13.  Maedonald. 

Across  the  Westraliao  Desert.    By  Alexander  Maedonald. 

Western  Australia.  

The  Land  Selections'  Guide  to  the  Crown  Lands  of  Western  Australia.  Perth,  1901 . 
Size  8^  X  5^,  pp.  66.  Mape  and  lUuetrations,  Presented  by  the  Minister  for  Lands, 
W,  Australid. 


Western  Australia.  

Western  Australia  and  its  Resources.  Perth  [not  dated].  Size  8}  X  5},  pp.  136. 
Mapi  and  Illustrations. 

POLAB  BEOI0N8. 

Antarotio— Belgian  Expedition.  Oerlacho. 

Voyage  de  la  Belgioa,  Quinze  Mois  dans  rAntarctiuue.  Par  le  Commandant  de 
Gerlache.  Preface  par  Elis^e  Beolus.  Deuxieme  Edition.  Paris :  Hachetto  & 
Cie.,  1902.  Size  10  x  6),  pp.  vi.  and  292.  Map  and  Illustrations,  PresenUd  by 
the  Publisfiere. 

An  cztonsion  of  the  series  of  articles  which  appeared  last  year  iu  tho  Tour  du 
Monde.    A  notice  will  be  given  elsewhere. 

Antarotio— German  Expedition.     PeUrnMnns  M.  48  (1902) :  40-44.  Drygalski. 

Die  deutsche  Siidpolar- Expedition.  Z welter  liericht  von  Prof.  Dr.  E.  v. 
Drygalski. 

Antarctic— Meteorology.  Ar9tow8ki. 

Expedition  Antarctique  Beige.  Kesultats  du  Voyage  du  S.Y.  Belgioa  en  1897- 
1898-1899  sous  le  Commandemont  de  A.  de  Gerlache  de  Gomery.  Rapports 
scientiBques.  Meteorologie,  Aurores  australes.   Par  Henryk  Art^towski     Anvers: 
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Imp.  J.-E.  Bnachmann,  1901.  Siie  18}  X  11,  pp.  64.  lUuUratiotu,  PresenUd  by 
(h$Auikor, 

The  Boientifio  results  of  the  voyage  of  the  Bdgiea  will  be  reviewed  on  the  comple- 
tion of  pnblioation. 

Aretio.  Abnun. 

Farther  North  than  Nansen ;  being  the  Voyage  of  the  Polar  Star.    By  H.B.H. 

The  Dnke  of  the  AbmsiL    London:  H.  W.  Bell,  1901.    Size  10^  X  6),  pp.  98. 

muttraiiotu.    PretenUd  by  th9  PMiihen. 
Translation  of  the  addresses  delivered  by  the  Duke  of  the  Abruzzi  and  Commander 
Cagni,  before  the  Italian  Geographical  Society,  and  published  in  the  Boilletino  for 
February,  1901. 

Aretic.  Amundsen. 

Kaptein  Boald  Amundsen :  En  paatoenkt  Unders^g^lsesreise  til  den  magnetiske 
Nordpol.    Foredrag  den  25  de  November,  1901.    Size  9|  X  6|,  pp.  12.    Map. 

A  translation  of  this  paper  was  given  in  the  April  JoumcU  (p.  481). 

AretiA— Fhytoflraography.  G,Z.  8  (1902) :  1-23.  Andorsson. 

Zur  Pfianzengeographie  der  Arktis.  Yon  Dr.  Gunnar  Andersson.  TFt^  Mapg 
and  lUurirationi. 

Arotio— Pilot.  Maelear. 

Arctic  Pilot.  Vol.  iL  Sailing  directions  for  Faeroe  Islands,  Iceland,  Greenland 
Sea,  Spitzbergen,  and  the  East  Coast  of  Greenland.  Compiled  by  Vice-Admiral 
J.  P.  Madear.  London :  J.  D.  Potter,  1901.  Size  9}  x  6,  pp.  xxii.  and  264. 
Index  Map,    Price  4«.    Preeented  by  the  Hydrographer^  Admiralty, 

Compiled  from  the  accounts  of  all  the  chief  arctic  navigators.  The  first  chapter 
includes,  in  addition  to  information  on  the  climate,  ice,  currents,  etc.,  of  the  Aortic 
ocean,  a  geographical  and  general  description  of  the  arctic  lands  from  the  Fssroes  to 
East  Greenland. 

Azetio— Wellmtn  Expedition.    M.K.K.O.  Qee,  Wien  44  (1901) :  177-181.  Brosoh. 

Die  Wellman'sche  Polar-Expedition  1898-99,  nach  dem  Kaiser-Franz- Josefs-Land. 
Yon  K.  u.  K.  Centre- Admiral  Gustav  Bitter  v.  Broscb.     With  Maps, 

OreonUnd.  Verh.  Gee,  Erdk.  Berlin  28  (1901)  :  475-481.  Amdrup. 

Herr  Oberlcutnant  zur  See  Amdrup :  Die  Daniscbcn  Expeditionen  nach  Ost-Gron- 
land  in  den  Jahren  1898-1899  und  1900.     WiVi  Map. 

ereenUnd.  Verh.  Oee.  Erdk.  Berlin  28  (1901) :  482-485.  HarU. 

Herr  Dr.  N.  Hartz  :  Die  Schiilsreise  der  D'aniechen  Expedition  nach  Ost-Gronland 
im  Jahr  1900. 

lee  VavigatloB.  Mim.  Hydrography  28  (1901) :  192-217.  Islyamoff. 

Experimental  Trip  of  *"  Yermak  "  in  1899.  By  I.  Islyamoff.  [In  Bussiau.]  With 
lUuUralioni. 

Polar  Begions— Magnetism.  Heumayor. 

Verh.  Dreizehnten  DetUich,  Oeographent^tgea  Breekm  (1901)  :  54-59. 

Die  Ergebnisse  neueror  erdmagnotischer  Boobachtungcu  in  den  Polar-Kogionon. 
Yon  Prof.  Dr.  G.  v.  Neumayer. 

MATHEMATICAL  OEOGBAPHT. 

Astronomy.  Penrose. 

On  a  method  of  predicting  by  Graphical  Construction  Occultations  of  Stars  by  the 
Moon  and  Solar  Eclipses  for  any  given  place ;  together.with  more  rigorous  methods 
of  reduction  for  tho  accurate  calculation  of  longitude.  By  Francis  Cranmer 
Penrose.  Second  Edition.  London  :  MacmiUan  &  Co.,  1902.  Size  15}  x  10,  pp. 
X.  and  42.    Diagrame,    Price  Vis.  net.    Presented  by  the  Author. 

Determination  of  Positions.        Z.  Gee.  Erdk.  Berlin  36  (1901)  :  255-276.         Marcuse. 
Die  neuere  Entwickelung  der  geographischen  OrtsbeHtimmuug.  Yon  Privatdocent 
Dr.  Adolf  Marcufio.     With  Plate. 

eeodosy.  Rev.  Scientifique  17  (1902)  :  lGl-169.  Laussedat. 

Les  progr^  de  U  geodesic.    Par  A.  Laussedat.     With  Ulmlration. 
Oeodosy.  Orff. 

Ueber  die  Hiilfsmittel,  Mcthoden  und  Besultate  der  Internationaleu  Erdmessuug. 
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Festrede  gehalien  io  der  offentlichen  Siiiung  der  k.  b.  Akademie  der  WiaaeD- 
kcbafien  zu  Munchen  am  15  No?ember,  1899.  Yon  Dr.  phil.  Karl  T.  OrC 
MQachen,  1899.     Size  11x8^,  pp.  60.    Pretented  by  the  Aoademg, 

LatitiidM  and  Loo^todet. 


AoceMionB  (Na  VI.)  to  Collection  of  Latitudes  and  Longitudes.    Ifap  Boom, 

Intelligence  DivisioD,  W.O.,  December,  1901.    Size  12)  x  10,  pp.  iv.  and  54. 
With  the  exception  of  six  in  China  and  one  in  British  Ooiana,  all  these  positions 
refer  to  Africa. 
Longitnds  Determination.        C.  Bd.  134  (1902) :  387-389.  Li^maaiL 

Appareil  pour  mesurer  les  differences  de  longitude  k  Taide  de  la  photographie. 

Note  de  M.  G.  I^ippmann. 

PHT8I0AL  AVD  BIOLOOIOAL  OZOeBAPHT. 

Dnst-rain.        Abh.  K.  PreuM.  Meteorolog.  I.  2  (1901>:  1-93.  Hsllmann  and  Meinardns. 

Der  gro88c  Htaubfall  vom  9.  bis  12.  M'arz,  1901,  in  Nordafrika,  Biid-  und  Mittel- 
europa.    Von  G.  Hellmaon  uud  W.  Meinardns.     With  Maps. 

The  fall  has  beeu  found  to  have  extended  from  Southern  Algeria  to  Southern  Den- 
mark, over  u  land  area  of  300.000  square  miles.  This  was  not  continuous,  but  was 
broken  by  tracts  in  which  no  full  was  observed. 

Oeophyiies.         XXV  J  I,  Jahre$b.  F.  Erdk.  Dresden  (1901):  10&-124.  BaOdseh. 

Kin  GestaltungHprincips  der  Erde.    Von  Paul  Beibisch. 

The  author  discusses  the  effects  of  a  differentisl  movement  of  the  surface  with 
respect  to  the  poles  on  the  elevation  and  depression  of  different  parts  of  the  sorfiioe. 
Glaciers.  Fintterwaldcr. 

Verh.  DreizehnieH  Deut$ch.  Geographenlages  Bretlau  (1901):  180-182. 
Die  Erocheinungeo,  welche  eioem  Gletschervorstoss  vorausgehen.      Yon  Prof. 
Dr.  S.  Finsterwalder. 
Glaciers.    Verh,  DreixehnUn  DeuUoh.  Geographentages  Breelau  (1901) :  183-187.    Meyer. 

Ein  Beitrag  zur  Gietschorkuade  der  Tropen.    Yon  Prof.  Dr.  Hans  Meyer. 
Ice.  P.R8,  69  (1902) :  429-424.  Vincent. 

The  Density  and  Coefficient  of  Cubical  Expansion  of  Ice.    By  J.  H.  Vincent,  D.8C. 
(Abstract.) 

Land-areas.  G.Z.  7  (1901) :  665-676.  Simroth. 

Ueber  dan  Problem  friiheren  Landzusammenhangs  auf  der  stidlichen  Erdhalfte. 
Von  Dr.  H.  Simroth.     With  Map. 

Limnology.  HalMus. 

Verh.  DreizehfUen  Deutsch.  Geographentages  BreiUm  (1901) :  248-261. 
Die  wissenschaftliche  und  wirtschaftlicbe  Bedeutung  limnologisoher   Landes- 
anstalten.    Von  Dr.  W.  Halbfuss.    Also  separaie  copy,  presented  hy  the  Avthor, 

Meteorology.  Monthly  Weather  Bev.  29(1901):  408-418.  Kimball. 

The  General  Circulation  of  the  Atmosphere,  especially  in  Arctic  Begions.     By 
H.  H.  Kimball. 

Meteorology.  Monthly  Weather  Bev.  29  (1901) :  545-546.  Balch. 

Evaporation  Underground.    By  E.  S.  Balch. 

The  writer  holds  that  we  have  yet  absolutely  no  proof  that  subterranean  ioe  (cf. 
Joumaly  vol.  xix.  p.  220)  is  ever  produced  by  evaporation. 

Meteorology— Auroras.  C.  Bd.  184(1902):  93-95.  Btatsano. 

De  riofluence  des  basses  pressions  barom^triques  sur  la  frequence  des  aurores 
polaires.     Note  de  M.  U.  Stassano. 

Mirage.  Ann.  Uydrographiques  2  S.  (1901):  34-35.  Herve. 

Note  sur  des  observations  do  mirage  faites  k  bord  du  croiseur  Chasuloup'Luubat, 
le  27  mai  1901.    Par  M.  Hervd.     With  Illustrations. 

Mountains.  ScottUh  G.  Mag,  18  (1902):  76-84.  Gaikie. 

Mountains.     By  Prof.  James  Geikie,  f.b.8.    II.     With  Diagrams, 
Vautioal  Almanac.  

The  Nautical  Almanac  and  Astronomical  Ephemeris  for  the  year  1905,  for  the 
meridian  of  the  Boyal  Observatory  at  Greenwich.     Edinburgh  (not  dated).    Size 
9x6,  pp.  652  and  18.    Diagrams.     Priee  2s.  Qd.    Presented  by  ike  Admiralty. 
Part  I.  is  al-o  ibsued  separately,  j>rtoe  Is. 
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Ocean  Oarrenta.  Rniiell. 

Current  Papers,  No.  5.  By  H.  C.  RuMell,  b.a.,  c.h.g.,  etc.  (Read  before  the 
Boyal  Society  of  N.  S.  Wales,  No?ember  7,  1900  )    Size  9  x  5},  pp.  12.    Diagramg, 

Oeeftnography.  M.K,K,G.  Qe$.  Wien  44(1901):  189-195.  Fuohi. 

J.  Luksob's  Untorsucbangen  iiber  die  TraDspareDZ  und  Farbe  des  Meerwassers. 
Von  Prof.  Tbeodor  Fnchs. 

Oeaanographj.  Cidel  Terre  28(1901):  481-492.  Thonlet. 

La  transparence  et  la  coulear  de  la  mer.    Par  J.  Thonlet. 

OeMULOgraphj.  C.  Bd,  134  (1902) :  496-408.  ThoTdet. 

Sur  la  constitution  du  sol  suboc^nique.     Note  de  M.  J.  Thoulet. 

Oeeanogrsphj.        A  traven  le  Monde^  Tour  du  Monde  8  (1902) :  53-55.  

Les  plus  grandes  profondeurs  de  la  Mer. 

Oeetaographj— Fauna.    M.K.K.O.  Ge$,  Wun  ^A  (1901) :  185-188.  Fnehs. 

Ueber  das  im  Gefolge  beftiger  Stiirme  beobacbtete  Auftreten  pelagisober 
Tiefseetbiere  an  der  Oberfl'acbe  des  Meeres.    Von  Tbeodor  Fucbs. 

Oeetnographj— Vorth  Atlantic.  Pcake  and  Mnrraj. 

On  the  Results  of  a  Deep-sea  Sounding  Expedition  in  the  North  Atlantic  during 
the  Summer  of  1899.  By  R.  E.  Peake.  With  Notes  on  the  Temperature  Obser- 
▼ations  and  Depths,  and  a  Description  of  the  Deep-sea  Deposits  in  this  Area. 
By  Sir  John  Murray,  k.c.b.,  etc.  London:  John  Murray,  1901.  Size  9^  x  6^, 
pp.  44.     Charts,    Price  (to  Fellows)  2«.  6d.  net ;  (to  non-Fellowd)  58.  net. 

One  of  the  extra  publications  of  the  R.Q.S.  The  soundings  were  laken  by  the 
Britannui,  (1)  in  the  vicinity  of  the  Azores;  (2)  between  the  Azores  and  North 
America;  (3)  between  the  Azores  and  the  British  Isles.  Tho  large  map  shows  the 
distribution  of  marine  deposits,  embodying  the  results  obtained  by  the  Britannia. 

Oceanography— Plankton.  CIcyc. 

K.  Svensk.  VeUns.-A.  Handlingar  34  (1901)  :  Nos.  1-3,  pp.  22, 77,  22. 

Notes  on  some  Atlantic  Plankton-organisms.    By  P.  T.  Gleve.     With  Plates. 

The  Plankton  of  the  North  Sea,  the  English  Channel,  and  the  Skagerack  in  1899. 
By  the  same. 

Report  on  the  Plankton  collected  by  the  Swedish  Expedition  to  Greenland  in 
1899.    By  the  same. 

Vndcrgronnd  Waters.  C.  Bd.  184  (1902) :  120-132.  Fonmier. 

Sur  la  structure  des  reseaux  bydrographiques  souterrains  dans  Ics  regions  oalcaires. 
Note  de  M.  E.  Fournier.     With  Sheteh-fnay. 

Zoogeography.      Naiurw.  Wockenschrift  1  (1901):  97-100,  117-118.  Marteni 

Ueber  die  Abgrenzung  Zoogcographischer  Reiche.    Von  Prof.  E.  y.  Martens. 

Zoogeography.  C.  Bd.  134  (1902):  115-117.  Yaney  and  Conle. 

Sur  la  distribution  g^ographique  et  I'adaptation  aux  cuux  donees  de  quelquis 
formes  marines.    Note  de  MM.  0.  Vaney  et  A.  Gonte. 

Zoogeography— Moiqaitcci.  Theobald. 

A  Monograph  of  the  Gulicidse,  or  Mosquitoes,  mainly  compiled  from  tho  Collec- 
tions recelTed  at  the  British  Museum  from  various  parts  of  the  world,  iu  connec- 
tion with  the  investigation  into  the  cause  of  Malaria,  conducted  by  the  Colonial 
Office  and  the  Royal  Society.  By  Fred  V.  Theobald.  Two  vols,  and  Plates. 
London  :  1901.  Size  8^  X  5^,  pp.  (vol.  i.)  xviii.  and  424,  (vol.  ii.)  viii.  and  392. 
Presented  by  the  Trustees  of  the  British  Museum. 

AHTHBOPOGSOGRAPHT  ANB  HISTORICAL  OEOORAPHT. 

Agricnltnre.  Z.  Oes.  Erdk.  Berlin  36  (1901) :  230-254.  Hahn. 

Ursprungsgebiet  and  Entstehungsweise  des  Ackerbauos.     Von  Dr.  Eduard  Hahn. 
Anthropogeographj.  Ann.  G.  11  (1902) :  13-23.  De  la  Blache. 

Les  conditions  g^grapbiqnes  des  faits  sociaux.    Par  P.  Vidal  de  la  Blache. 

Anthropogeography.      Popular  Set.  Monthly  60  (1902) :  336-315.  Mason. 

Envir..  ment  in  Relation  to  Sex  in  Human  Culture.     Ity  Prof.  Otis  T.  Mason. 

An  examination  of  the  culture-areas  of  the  world  in  regard  to  the  status  in  them 
of  men  and  women. 

VI.— June,  1902.]  3  f 
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Anthropofreography.  G.Z.  8  (1902) :  92-100.  H«ttBor 

Die  wirtschaftlicheD  Typen  dor  Ansiedelangon.    Yon  Alfred  Hettnor. 

Ethnology.  Behnrti. 

Alterklossen  und  M&nDerb&nde.    Eine  Darstellaog  dor  QraDdformen  der  Gesell- 
Bcbaft    VoD  Ueinrieh  6churts.    Berliu  :  G.  Reimer,  1902.    Size  9x6,  pp.  x.  aud 
458.     Map.    PHoe  St. 
On  certain  spocitil  forms  of  social  organization  among  primitive  peoples,  especially 

tlie  system  of  separate  quarters  for  men,  sometimes  known  as  **  communal  barracks." 

Tbe  distribution  of  tbis  system  tbroughout  tbe  world  is  very  fully  dealt  with. 

Historical  JRiv.  Q.  lidLiana  9  (1902) :  3-38.  UndU. 

Toscanelli,  Colombo  e  la  leggenda  del  Pilota.     Memoria  del  Prof.  Gustavo 

Uzielli. 

A  criticism  of  M.  Vignaud's  work  (cf.  review,  arde,  p.  749). 
Historical  Geography.  Wagner. 

Vignaud,  Henry.  La  lettre  et  lo  carte  de  Toscanelli  8iir  la  route  des  Indes,  etc. 
(Von  Hermann  Warner.)  Sonder-Abdruck  aus  den  Gottingiscben  Gelehrten- 
Auzeigen  unter  der  Aufsicht  der  KOnigl.  Gesellscbaft  der  Wissenscbaften,  1902. 
No.  2.    Size  9^  x  GJ,  pp.  [14].    Fresented  by  the  Author, 

Criticism  of  M.  Vignaud's  work  (of.  ante,  p.  749). 
Blavery.  Peter manni  M,  47(1901):  285-287.  Yierkandt. 

Die  Sklaverei  als  cin  Wirtschaftssystom.    Von  Dr.  A.  Yierkandt. 

BIOGBAPHY. 

Cordeiro.  B.S.G,  LUhoa  18  (1900) :  667-685.         Amaral  and  Podroio. 

A  Luciano  Cordeiro.  didcurso  do  Conselbeiro  F.  J.  Ferreira  do  Amaral. — Luciano 
Cordeiro  e  a  bua  obra.     For  Z.  Consigliori  Pedroso. 

Nnbkissen.  Ghose. 

Memoirs  of  Maharaja  Xubkissen  Bahadur.  By  N.  N.  Ghoso.    Calcutta  :  K.  B. 

Basu,  1901.  Size  10  X  6^,  pp.  vii.  and  242.  Portraits  and  lHuUratione.  Price 
li.  6d.     Presented  by  the  Author. 

Nubkieson  was  one  of  tbe  cbaracters  who  came  upon  tbe  scene  in  the  stormy  days 
of  V/arron  HastingH*  administration.  Tbe  author  considers  that  in  character  and 
aspirations  be  was  tlio  very  antithesis  of  Nuncomar,  as  to  whom  be  accepts  the  verdict 
of  Sir  James  Stephen. 

Orleans.  Deutsche  Rundschau  G.  2i  (1901)  :  136-138.  

Prinz  Ueuri  d^Orlcuns.     With  Portrait. 

Rhodes.  Sensman. 

Cecil  Rhodes.  A  Study  of  a  Career.  By  Howarl  Hensman.  Edinburgh :  W. 
Blackwood  &  Sons,  1901.  Size  9x6,  pp.  ziv.  and  3S2  PorlraiU  and  lUHslra- 
tiontf.    Price  12«.  Gd.  net.    Presented  by  the  Publishers. 

Tomaschek.  VierteJjahrshefte  G.  UnterricfU  1  (1902):  102-112.  Sieger. 

Wilbelm  Tomaschek.     Von  Dr.  R.  Sieger.     With  PoHraiL 

OENESAL. 

British  Association.  


Report  of  tho  Seven  ty-first  Meeting  of  the  British  Association  for  the  Advanoe- 
luont  of  Science,  Iield  at  Glasgow,  in  September,  1901.  London :  John  Murray, 
1901.  Size  9  X  5^,  pp.  cxx.,  900,  and  114.  Diagrams.  Presented  by  the  British 
Association. 

Colonies.  Anitin 

Colonial  Administration,  1800-1900.  Methods  of  Government  and  Development 
adopted  by  tbe  principal  Colonizing  Nations  in  their  control  of  Tropical  aud  other 
Colonies  and  Dependencies.  With  statistical  statements  of  tho  Area,  Population, 
Commerce,  Revenue,  etc.,  of  each  of  tbe  World's  Colonies.  Including  Bibliography 
of  Colonies  and  Colonization  prepared  by  the  Library  of  Congress.  (From  tbe 
Summary  of  Commerce  and  Finance  for  October,  1901.)  O.  P.  Austin,  Chief  of 
Bureau  (Troasurv  Department— Bureau  of  Statistics).  Washington,  1901.  Size 
11|  X  9^,  pp.  1199-1631.  Maps.  Presented  by  the  Philadelphia  Cktmmercial 
Mtiseum«. 
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Coloniei.  Zimmermann. 

Le  rrobl^me  Colonial  au  debat  da  XX*"  sieclo.    Lo^on  d'ouverture  faite  k  la 
Faoalte  des  Lettres  le  5  d^oembre,  1901.    Par  M.  Maurice  Zimmermana.    Lyou : 
A.  Storck  &  Gie.,  1902.    Size  10  x  6},  pp.  24. 
DiacuascB  the  tasks  to  be  performed  and  some  of  the  difficulties  to  be  overcome  in 
European  Colonial  undertakings. 

Eastern  Lands.  Hogarth. 

The  Nearer  East.  By  D.  G.  Hogarth.  London :  W.  Uciuemann,  1902.  Size 
9^  X  6,  pp.  xvi.  and  296.  Mapi  and  Diagranu,  Price  Is.  Qd.  PretetUed  by  the 
Publishers. 

This  will  be  reviewed  in  an  early  number  of  the  Journal. 

Zdneation.  KirohhoiL 

Verh.  Dreizehnten  DetUsch,  Qeographentage$  Breslau  (IdOl) :  111-115. 
Die  VerknQpfung  der  physischen  mit  der  politischon  Landoskunde  im  Schulun- 
terricht.    Von  Prof.  Dr.  A.  Kirchhoff. 

Education.  Langenbeek. 

Verh,  Dreitehnien  Deutsch.  Geographentages  Breslau  (1901) :  116-123. 
Die  YerkniipfuDg  der  physischen  mic  der  polilischen  Landeskundo  in  Schulun- 
terricht.    Von  Prof.  Dr.  Langenbeek. 

Sdnoation.  Wagner. 

Verh.  Dreizehnten  Deutsch.  Geographentages  Breslau  (1901)  :  60-74. 

Die  Organisation  des  geo^aphischen  Unterrichts  nach  den  neuen  Lehrpl'anen. 
Von  Prof.  Dr.  Hermann  Wagner. 

Educational.  National  G.  Mag.  13  (1902) :  55-64.  Tarr. 

The  Teaching  of  Geography.    By  Ralph  S.  Tarr. 

Engineering  Congreis.  ■ 

International  Engineering  Congress.  Glasgow,  1901.  Meetiog  held  at  the 
Uuiversity,  Glasgow,  on  the  3rd,  4th,  and  5th  September,  1901.  2  vols.  Vol.  I. 
Proceedings  of  Section  I. — Railways.  Vol.  II.  Proceedings  of  Section  II. — 
Waterways  and  Maritime  Works.  London  :  W.  Clowes  &  Sons,  1902.  Size  10  x 
6},  pp.  (vol.  i.  84)  (vol.  ii.  viii.  and  214).  Maps,  Diagrams,  and  Illustrations. 
Price,  vol.  i.  5f .  (kl.,  vol.  iL  6«.  6c2.  Presented  by  the  Executive  Committee  of  the 
Congress. 

Exploration.  B.8.G.  Lyon  17  (1902) :  511-544.  Oroffier. 

Explorations  et  Travaux  G^graphiques  des  Missionnaires  Catholiques  en  1900. 
Par  M.  Valerien  Groffier. 

7rench  Colonies.  Dubois  and  Terrier. 

Lee  Colonies  Fran9ai8es.  Un  Si^le  d*expansion  Coloniale.  Par  Marcel  Dubois 
et  Auguste  Terrier.  (Exposition  Universelle  do  1900.)  Paris:  A.  Challamel, 
1902.    Size  9x6,  pp.  1072. 

This  ranks  as  voL  i.  of  the  series  of  publications  issued  in  connection  with  the 
International  Exhibition  of  1900,  other  volumes  of  which  were  noticed  in  the  Journal 
a  year  ago.  It  is  written  in  a  scholarly  way,  taking  account  of  the  broad  principles 
which  have  operated  in  the  course  of  French  colonial  history,  of  which  it  supplies 
perhaps  the  clearest  general  outline  that  has  yet  appeared. 

German  Colonies.  

Jahresbericht  iiber  die  Entwickelung  der  deutschen  Schutzgebiete  in  Afrika  und 
der  Sudsee  im  Jahre  1900-1901.  Mit  einem  Baude  Anlagen.  (Beilage  zum 
Deutschen  Kolonialblatt,  1902.)  Berlin :  E.  S.  Mittler,  1902.  Size  12  x  9,  pp. 
112,  352. 

Hindustani  Language.  Thimm. 

Hindustani    Self-taught  with    English    Phonetic  Pronunciation.      Containing 
Vocabularies— Idiomatic  Phrases  and  Dialogues— Travel  Talk— Military,  Legal, 
Religious,   Commercial,  Shooting,  and   Fishing  Terms— Money,  Weights  and 
Measures — Indian  Titles,  Castes,  Festivals.     By  C.  A.  Thimm.    London :  E. 
Marlborough  &  Co.,  1902.     Size  7  X  4J,  pp.  112.     Price  2s.  6d.    Presented  by  the 
PublisJters. 
Although  no  doubt  of  much  use  for  self-tuition  in  Hindustani,  this  little  work  is 
incomplete  for  that  purpose  without  the  companion  volume,  "Hindustani  grammar 
self-taught ''  being  in  the  main  a  collection  of  vocabularies  and  phrases.    The  phi 
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system  is  Dot  always  saiisfuctury :  thus  ti  is  used  both  for  tho  indeiioitc  a  sound  iu 
amount  (for  wbicli  it  seems  particularly  UDsuitablo  when  occurriog  at  the  end  of  a 
word),  and  fur  the  u  sound  inptUl;  while  t  serves  both  for  the  diphthong  at  and  for  the 
short  t\  as  iu^{^  The  occasional  use  of  imraphrases  without  a  statement  of  the  literal 
meaning  is  also  a  defect. 


NEW  HAPS. 

By  E.  A.  REEVES,  Map  Curator,  B.a.8. 

EUBOPE. 

British  Isles.  Ordnance  Sarvej. 

Orduance  Survey  revised  map  on  the  scale  of  4  miles  to  an  inch.  England  and 
AValo8.  Sheets  1,  2,  3,  and  4.  rrice  Ib.  M.  each  theet  Bcotland.  Sheets  1,  2, 
3,  4,  5,  and  6.  I'rice  Is.  each  sheet.  Ordnance  Survey  Office,  Southampton,  rre^ 
sented  by  tlie  Director-General,  Ordnance  Survey. 

These  maps  serve  well  to  exemplify  the  very  successful  attempts  that  have  been  made 
during  recent  years  to  render  tlie  sheets  of  the  Ordnance  Survey  of  more  general  and 
]>opular  service,  and  to  print  them  in  colours  by  which  due  prominence  can  be  given  to 
the  pliysical  features,  roadd,  etc.,  without  obscuring  the  lettering.     The  Director- 
General  may  be  congratulated  upon  the  results  he  has  obtained,  after  the  painstaking 
attention  he  has  given  to  the  matter,  and  these  two  maps  of  England  and  Wales  and 
Scotland,  on  the  scale  of  4  miles  to  an  inch,  will  no  doubt  meet  with  a  ready  welcome. 
They  are  similar  in  style  of  production  and  are  reduced  from  the  revised  1-inc^ 
maps.    Five  colours  are  employed — water  blue,  hills  brown,  woods  green,  main  roads 
burnt  sienna,  and  outline  and  lettering  black,  which  combination  gives  a  very  clear 
and  artistic  result.    The  hill  shading  is  shown  in  a  manner  which  has  not  before  been 
attempted  by  the  Ordnance  Survey — iu  stipple  by  photo-etching.    No  contour  lines  are 
given,  but  numerous  altitudes  are  indicated  in  figures.    One  good  feature  of  the  maps, 
which  will  certainly  be  appreciated  by  cyclists,  is  the  manner  in  which  the  roads  are 
distinguished.    First-class  roads  are  shown  by  a  double  line  and  coloured,  second-class 
roads  by  a  double  line  uncoloured,  and  third-class  roads  by  a  single  black  line.    There 
is  a  footnote  stating  that  the  representation  of  a  road  upon  the  maps  is  no  evidence  of 
the  existence  of  a  right  of  way.    The  map  of  England  and  Wales  will  consist  altogether 
of  twenty-four  sheets,  of  which  Nos.  1,  2,  3,  and  4,  including  Northumberland,  Dor- 
ham,  Cumberland,  the  northern  parts  of  Westmoreland,  Yorkshire,  and  the  Isle  of 
Man,  are  now  published,  whilst  the  map  of  Scotland  will  comprise  seventeen  sheets, 
of  which  Nos.  1  to  6  are  on  sale.    These  include  the  Shetland  and  Orkney  Islands, 
Sutherland,  Caithness,  the  northern  part  of  Rosshire,  the  island  of  Lewis,  and  neigh- 
bouring islands. 

A  black  and  white  4-mile8>to-the-inch  map  of  England  and  Wales  has  already 
been  completed,  and  a  similar  map  of  Scotland  is  in  course  of  preparation,  but  these 
are  without  hill-work.  Tho  4-miles-to-the-inch  scale  was  first  decided  upon  for  military 
purposes,  but  it  was  afterwards  considered  that  this  scale  would  be  useful  for  other 
purposes,  as  it  admits  of  showing  rail  ways,  important  roads,  and  general  topographical 
features  with  considerable  amount  of  detail. 

Channel  Islands. 
Jersey.    Scale  1 :  31,680  or  2  inches  to  1  stat.  mile.    Price  Is. 
(JK  S^^ford,  London  AgenL) 

England  and  Wales.  Ordnanee  Surrey. 

Ordnance  Survey  of  England  and  Wales  : — Revised  sheets  published  by  the 
Director-General  of  the  Ordnance  Survey,  Southampton,  from  April  1  to  30, 1U02. 

1  inch : — 

With  hills  in  brown  or  black ;  85,  1G8,  178,  179  (engraved).     Is.  eadu 

Bineh — County  Maps : — 

Bedfordshire!  2  s.w.,  10  n.e.,  11  n.b.,  8.e.,  21  n.w.,  31  n.w.  Derbyshire,  GO.n.w.,  m.b., 
8.W.  Huntingdonshire,  5  s.w.,  1(3  s.w.,  20  8.B.,  21  m.w.,  m.b.,  25  n.b.  Xoou&outh- 
shire,  1  s.w.  (2  8.e.  and  4  n.e.),  3  n.e.,  s.w.,  s.e.  (4  n.e.  and  2  8.E.),  5  (n.w.  and  s.w.), 

7  N.W.,  8.W.,  8.E.,  8  N.w.,  11  S.W.,  8.E.,  12  N.E.,  8.W.,  13  N.W.,  8.W.,  14  N.W.,  8.B^  19 
N.E.,  8.E.,  20  N.W.,  S.W.,  22  N.E.,  23  8.E.,  24  N.W.,  8.W.,  25  N.E.,  6.W.,  27  N.K.,  29  N.W., 

S.K.,  30  N.E..  33  8.E ,  34  N  E..  40  N.W.  Btaflordshire,  47a  m.w.  Wiltihire,  63  8.W., 
01  ij.w.,  GO  ii.E.,  08  N.E.,  74  N.B.,  77  S.E.     If.  each. 
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80-i]ieh— OoQDty  Mapi  :— 
CamlnidgMhire,  III.  4;  IV.  5,  6,  7,  10. 11 ;  XVI.  1,  4,  8,  12 ;  XXI.  4,  9,  10,  II, 
14;  XXV.  5;  XXXIII.  9,  13;  XXXVIII.  3,  7,  II,  14,  15;  XLV.  3,  9.  10,  11. 
Bonetdiire,  VII.  1,  5,  G;  XXXII.  II,  15 ;  XLI.  3,  7 ;  XLII.  1,  2,  5,  6,  9, 10,13. 
14,  15;  XLIIL  16;  XLIV.  6,  7,  10,  11,  14,  15;  XLIX.  3,  4,  7.  8, 11,  12,  16;  LV. 
4,  7,  8,  11,  12,  16.  Olouceitanliire,  V.  9,  13,  14;  VII.  16;  XIIL  5;  XIV.  9,  10, 
14;  XV.  5,  9,  14  ;  XX.  1,  3,  4,  5,  6,  7,  8,  10,  II,  12,  14,  15 ;  XXI.  1,  5, 11,  13, 14, 
16;  XXII.  2.  5,  9,  10.  11,  13, 15 ;  XXVIII.  1,  2,  3,  4,  5,  6,  8,  9,  10.  11, 12,  13, 14, 
15, 16;  XXIX.  1,  2,  5;  XXXII.  9,  10, 11,  14 ;  XXXV.  5;  XLI.  11 ;  XLIX.  5,  0, 
11,  12;  LVIIL  1.  Hnntmgdoiiihir©,  XXIII.  9,  13;  XXVL  3,  7,  11,  14,  15: 
XXVIIL  3,  9, 10, 11.  XontflromMTBhire,  XVI.  15;  XXU.  8,  10,  11,  12,  13,  15, 
16;  XXIIL  4,  6;  XXIX.  2,  4 ;  XXXIV.  15 ;  XXXV.  5,  6,  7,  9,  10,  12 ;  XLL  1. 
Shropdxire,  XV.  13;  XXIIL  12;  XXIV.  0,  13;  XXVIIL  13,  14,  15;  XXIX.  13; 
XXXL  13;  XXXIL  15;  XXXIIL  4;  XXXV.  5,  8;  XXXVI.  2.  Bomenet, 
LXXXV.  1,  5,  6.  StafRordshire,  XLIIL  4,  7,  8.  12,  15,  16;  XLIV.  1,  2,  5.  6,  9, 
10,  11,  13,  14. 15,  16  ;  XLV.  8,  10, 12,  14, 15 ;  XLV  I.  4, 5, 13 ;  LII.  3.  Worceiter- 
ihire  and  Bo.  (Oet  4,  5,  nnd  6);  XLVIII.  10  (Area  of  Bredon's  Norton  Parish 
only),  11  (Areas  of  Bredon  and  Bredon's  Norton  Parishes  only),  14  (Areas  of 
Bredon  and  Bredon's  Norton  Parishes  only)  ;  LVI.  5;  LVII.  10,  14  ;  LVIIL  5,  9; 
LXL  1 ;  LXIL  11.  Yorkiliire,  CCXCIX.  12;  CCC.  1,  2,  3,  4,  5,  6,  8,  9,  11, 13,  14. 
3$.  each. 

England  And  Wales.  Bartholomew. 

Cyclists'  Road  Map  of  the  Leeds,  Bradford,  and  York  District  Reduced  from  the 
new  revised  Ordnance  Survey.  Scale  126,720  or  2  stat.  miles  to  an  inch.  Edin- 
burgh :  J.  Bartholomew  &  (5o.,  1902.  Price  U.  6<i.,  mounted  on  cloth.  Presented 
hy  the  PMUheri. 

Unlike  most  of  Bartholomew'd  reduced  Ordnance  maps,  no  orographical  colouring  is 
employed  upon  the  present  sheet,  which  is  to  be  regretted,  although  of  course  the 
omission  considerably  reduces  the  cost  of  production,  and  consequently  the  price. 
However,  the  elevations  and  depressions  are  indicated  by  contour-lines  and  figures, 
and  roads  suitable  for  cycling  coloured  brown,  a  distinction  being  made  between  first 
and  second  class  cycling  roads.  This  sheet  extends  from  Ripon  on  the  north,  to  Sheffield 
on  the  south,  and  from  AUrincbam  on  the  west,  to  a  few  miles  to  the  east  of  Market 
Weigh  ton  on  the  east,  and  thus  includes,  amongst  otlier  important  centres,  York, 
Harrogate,  Bradford,  Leeds,  Manchester,  Wakefield,  and  Gainsborough. 

Tyrol.  Bnrgklehner. 

Mathias  Bargklehners  Tirolische  Landtafeln  1608,  1611,  1620.  Abdruck  der  in 
den  Kunsthistorischen  Sammlnngen  des  AUerbochsten  Kaiserhauses  in  Wien 
aufbewahrten  Holzstocke  und  Kupferplatten.  Herausgcgeben  mit  Genehmigung 
des  Oberstkammereramtes  seiner  Kaiserlichen  und  Eoniglichen  Apostolischen 
Majestat.  Mit  einem  Begleittexte  von  Eduard  Ricbter.  Wein:  Adolf  Holz- 
hausen.    Presented  hy  Dr.  Edwird  Richter. 

The  author  of  these  maps,  Mathias  Burgklehner,  who  lived  from  1573  to  1642, 
was  not  a  cartographer  by  profession,  but  a  lawyer  and  an  official.  He  wrote  a  history 
of  Tyrol  in  twelve  volumes,  which  remained  in  manuscript,  for  the  illustration  of 
which  the  map,  executed  a.d.  1611,  was  probably  intended.  It  is  uncertain  whether 
Burgklehner  constructed  the  map  himself,  or  had  it  made  for  him.  The  blocks  on 
which  it  was  engraved,  preserved  in  the  Hof  Museum  at  Vienna,  have  lately  been 
reproduced  by  Messrs.  Holzhansen  in  a  large  folio.  The  map  of  the  Tyrol  on  twelve 
sheets,  placed  together,  makes  a  wall  map  over  4  feet  square.  The  towns,  woods, 
villages,  and  mountains  are  drawn  in  rough  perspective  in  a  bold  and  highly 
picturesque  style.  Very  few  names  of  peaks  arc  given,  but  the  passes,  or  **  Thaiiren," 
of  Central  Tyrol  are  marked,  and  the  name  *'Gloggner"  may  be  discovered.  Here 
and  there  the  plate  is  enlivened  by  a  representation  of  a  battle,  or  some  stags  !  It  is 
further  adorned  with  numerous  coats-of-arms  of  cities,  heraldic  devices,  and  a  fine 
Renaissance  border.  The  surrounding  countries  are  covered  with  clouds.  Dr.  Eduard 
Richter  gives  an  interesting  sketch  of  Burgklehner's  life  and  work  in  the  accompany* 
ing  text. 

ASIA. 

Asia.  Heiderioh. 

HolzeFs  Schulwandkarte  von  Asien.  II.  Auflage.  VoUkommen  neubearbeitet 
von  Dr.  Franz  Ileiderich.  Scale  1  :  8,000,000  or  126-2  stat.  miles  to  an  inch. 
Wien  :  Ed.  Holzel.     6  sheets.     Price  13«.  M. 

This  is  the  second  and  revised  edition  of  a  school  wall  map  of  Asin,  measuiing 


786  NIW  MAPa 

about  4}  feet  by  6^  feet  when  the  sheeta,  which  are  six  in  number,  are  joined  as  one. 
Heights  above  sen- level  are  shown  by  a  combination  of  hachoring  and  six  shades  of 
colonr-tinting  at  intervals  varying  from  200  to  2500  metres,  whilst  another  shade 
indicates  depressions.  The  depths  of  the  sea  are  shown  in  the  usual  manner  by  five 
tints  of  blue,  which  increase  in  density  with  the  depths.  There  is  hardly  sufficient 
difference  between  some  of  the  shades  of  colour  used  to  give  satisfactory  results,  and 
it  would  have  been  better  if,  instead  of  employing  different  colours  to  indicate  the 
altitudes,  shades  of  one  colour  only  had  been  selected,  as  is  the  case  with  Mr. 
Maokinder's  geographical  map  of  Europe.  Tiie  hill  shading  beneath  the  colour 
tinting  is  somewhat  misleading  in  its  general  effect,  as  it  necessarilv  darkens  some  ot 
the  tints,  and  thus  gives  the  impression  th<it  the  altitude  is  greater  than  it  really  is. 

Alia  Kinor.  Kiepert. 

Karte  von  Kleinasien.  Scale  1 :  400,000  or  6'3  stat.  miles  to  an  inch.  Von  Dr. 
Richard  Kiepert.  Sheets:  C  iv.  Kaisarie;  D  iii.  Ermenek.  Berlin:  Dietrich 
Heimer  (Ernst  Vohsen),  1902.    Price  6  marhi  each  iheet. 

With  the  present  issue  there  are  altogether  five  sheets  of  Dr.  Kiepert's  new  map 
of  Asia  Minor  cow  published  ;  these  are— A  iv.  Sinob;  B  iv.  Jozgad ;  G  iii.  Konia; 
C  IV.  Kaisarie  ;  snd  D  iii.  Ermenek.  The  map  when  complete  will  comprise  altogether 
twenty-four  sheets.  The  two  sheets  just  published  are  in  every  respect  equal  to  the 
earlier  ones,  and  it  i»  evident  that  the  author  has  made  good  use  of  the  best  available 
information,  that  obtained  from  Turkish  and  Greek  sources  being  specially  distin- 
guished. A  notice  of  this  most  important  map  was  given  in  the  February  number 
of  the  Geographical  Journal  for  this  year. 

Hong-Kong.  Fnblio  Works  Department,  Hong-Kong. 

Plan  of  the  City  of  Victoria,  Hong-Kong,  1901.  Scale  160  feet  to  an  inch. 
10  sheets.    Presented  by  H.M.  Secretary  of  SiaUfor  the  Colonies. 

Siberia.  Petermanns  Oeographiselie  MitteUnngen. 

Sibirikows  Weg  von  Jakutsk  zum  Ochotskischen  Meere.  Scale  1 : 7,500,000  or 
118-3  stat.  miles  to  an  inch.  Der  Weg  von  Ajan  nach  Keljkan.  Scale  1 : 2,000,000 
or  31*5  stat.  miles  to  an  inch.  Petermanns  Geographitehe  MiUeilungen,  Jahrgmng 
1902,  'J'afel  8.    Gotha :  Justus  Tertbos.    Pretented  by  the  Publisher. 

Singapore.  Van  Cnylenbnrg. 

Map  of  the  Island  of  Singapore  and  its  Dependencies,  1898.    Scale  1 :  63,360  or 
1  stat.  mile  to  an  inch.    Prepared  and  drawn  by  John  Van  Cnylenburg,  Surveyor- 
General's  Office,  Singapore.    Price  1G«. 
This  is  a  useful  general  map  of  the  island  of  Singapore,  printed  in  colours.    It 
shows  by  different  symbols  boundaries  of  districts  and  estates,  main  roads,  minor  roads, 
cart-tracks    and    footpaths,  proposed    roads,  proposed  railway,  forest  reserves,  and 
trigonometrical  stations.    It  also  indicates  the  police  stations,  Government  vernacular 
schools  and  bungalows.    Altitudes  are  given  in  feet.    Although  useful  for  the  informa- 
tion the  map  contains,  its  execution  leaves  much  to  ha  desired,  and  in  many  places 
the  names  and  figures  are  very  indistinct. 

Tonkin.  7rlquegnon. 

Tonkin  et  Haut  Laos  par  le  Oommandant  Friquegnon  de  Plnfanterie  de  Marine. 
Carte  dress^e  d'apres  les  travaux  des  Officiers  des  troupes  de  I'lndo-Cbine, 
du  Service  Hydrographique  de  la  Marine,  des  membres  de  la  mission  Pavie,  du 
Prince  H.  d'OrMans  et  du  I.ieut  de  Vsseau.  Eoux,  1902.  Scale  1 :  500,000  or  7*8 
stat.  miles  to  an  inch.  Service  G^graphique  des  Colonies.  Gamile  Guy,  Chef 
de  Service.    Paris  :  Augustin  Challamel.    4  sheets.    Price  12s. 

In  addition  to  Tongking.  this  map  includes  the  northern  portions  of  Siam  and 
Annam  and  parts  of  southern  China,  extending  approximately  from  17^  45'  to  23^  20' 
N.  lat.,  and  from  100°  to  108°  10'  E.  long.  With  the  exception  of  Tongking  itself 
and  tlie  coast  territories  of  Annam,  the  region  included  is  very  imperfectly  known,  and 
a  good  deal  that  is  laid  down  on  the  map  must  not  be  relied  on  with  any  oertainty. 
Like  many  of  the  French  Government  maps,  it  is  well  executed  and  most  artistically 
printed  in  colours.  There  is  an  inset  on  a  larger  scale  (1 :  300,000)  of  the  delta  of 
Tongking  from  Hanoi  t<>  the  coast. 

AFBICA. 
Africa.  Intelligenoe  BiviiioB,  War  Office. 

Africa.  Scale  1  :  250,000  or  3*9  stat.  miles  to  an  inch.  Sheet :  (Provisional) 
78-H,  Boraa.  London  :  Intelligence  Division,  War  Office,  1902.  PrtM  lt.6<i.  Stan- 
ford.    Presented  by  the  Director-Qeneral  of  McbHization  and  Military  InMiffence, 
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Wett  AMm.  LAnghani. 

LaoghaDs :  Beitrage  znr  EenntDis  der  deutscben  Sohutzgebiete,  No.  18 :  Reise- 
wege  des  Presbyterianer-MUsioDars  Alexander  Ross  von  Alt-Kalabar  ins  Kameran 
Gebiet  1877  nnd  1878.  Von  Paul  Langhaus.  Scale  1 :  200,000  or  31  eUt.  miles 
to  an  inch.  Petermann$  OeograjthUche  MitUtlungenj  Jahrgang  1902.  Tafel  7. 
Gotba :  Justus  Pertbes.    Pruenied  by  the  PMither. 


HOSTH  AXZBIOA. 

Btring  Strait.  Immanael. 

Die  Ooldgebiote  zn  beiden  Seiten  der  Beringstrasse.  Von  Hauptmann  H. 
Immanuel.  Karte  der  Tscbuktscben  Halbinsel.  Scale  1 : 3,000,000  or  47*3  stat. 
miles  to  an  inch.  Karte  der  Seward  Halbinsel.  Scale  1 : 2,000,000  or  31*5  stat. 
miles  to  an  inch.  Die  Yerkebrswege  nach  den  Klondike  Goldfeldem.  S<^Ie 
1 : 20,000,000  or  3156  stat. miles  to  an  inch.  Die  Goldfelder von  Klondike.  Scale 
1 :  10,000,000  or  157*8  stat.  miles  to  an  inch.  Petermttntu  Oeographisehe  MitUi- 
lungen,  Jahrgang  1902,  Tafel  5.  Gotba:  Justus  Pertbes.  PremUed  by  the 
PMUher. 

Vnited  States.  Band,  XtKallj  k  Co. 

Indexed  County  and  Township  Pocket  Maps  of  Dlinois;  scale  1 :  950,400  or  15 
stat  miles  to  an  inch ;  Indian  and  Oklahoma  Territories,  scale  1 :  823,680  or  13 
stat.  miles  to  an  inch:  Indiana,  scale  1:696.960  or  11  stat.  miles  to  an  inch. 
Chicago  and  New  York :  Rand,  McNally  k  Co.,  1902.  Priee  $0.25  each.  Pre- 
eented  by  the  Publiehen, 

These  are  new  editions  of  three  of  Rand,  McNally  &  Co.'s  useful  maps  of  the 
United  States  and  Territories. 


OZKEBAL. 

World.  Stieler. 

Neue,  neunte  Lieferungs-Ausgabe    von    Stielers    Hand-Atlas,  100    Karten    in 
Kupferstich.  Y.  Lieferung.    Gotlia :  Justus  Perthes.    Priee  GO  pf. 

This  part  contains  two  new  maps,  one  (No.  62)  being  the  northern  sheet  of  a  two- 
sheet  map  of  India  and  Central  Asia,  on  the  scale  of  1  : 7,500,000,  and  the  other  (No. 
78)  the  north-east  sheet  of  a  four-eheet  map  of  Australia,  on  the  scale  of  1 : 5,000,000. 
The  earlier  edition  (1891)  contained  a  map  similar  in  area  and  scale  to  that  of  Central 
Alia  (No.  62),  and  from  a  comparison  of  the  two  it  will  be  seen  at  a  glance  how  much 
our  geography  of  the  region  has  advanced  during  recent  years.  It  is  to  be  regretted 
that  this  map  has  been  drawn  just  too  soon  to  include  the  results  of  the  surveys  of 
Captain  Kozloff's  expedition,  which  have  now  been  published.  This  is  a  good,  useful 
map  for  general  reference,  but  the  representat'on  of  the  relief  is  not  altogether  satis- 
faetory  owing  in  great  measure  to  the  dark  tint  that  has  been  superimposed  upon  the 
brown  baohuring.  No.  78  contains  the  whole  of  Queensland  noith  of  Rockhampton, 
part  of  British  New  Guinea,  and  the  eastern  portion  of  the  northern  territory  of  South 
Australia.    It  is  well  drawn  and  dearly  printed. 


CHABTS. 

Capo  Vord  Islands.  Commissao  de  Cartographia,  Lisbon. 

Oceano  Atlantico  Xorte.  Archipelago  de  Cabo  Verde.  Scale  1 :  500,000  or  7  8 
stat.  miles  to  an  inch.     1900.    Commissjlo  de  Cartographia,  Lisbon. 

Verth  Atlantic  Ocean  and  Mediterranean  Sea.  Meteorologiosl  Office,  London. 

Monthly  Pilot  Chart  of  thu  North  Atlantic  Ocean  and  Mediterranean  Sea  for  May, 
1902.  Meteorological  Office,  London.  Price  Qd,  Pretented  by  the  Metiorologieal 
Office, 

Vnitod  States  Charts.  United  States  EydrograpMo  Offioo. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  April  and  May,  1902.  U.S. 
Hydrographic  Office,  Washington,  D.C.  Uniform  Systems  of  Buoyage  as  adopted 
by  varioDS  Maritime  Nations.  By  Lieut.  T.  A.  Kearney.  U.S.  Navy.  U.S.  Hydro- 
graphic  Office,  D.C.     Presfuted  by  the  U.S.  Hydrographic  Office. 
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PEOTOeSAPHS. 
Saphratei  Biver.  Huntington,  Xnapp  ft  Ward. 

Thirty-five  phutofrraphs  of  the  gorges  of  the  Euphrates  and  neighbourhood,  taken 
by  Messrs.  Ellsworth  Huntington,  G.  H.  Huntington,  G.  P.  Knapp,  and  P.  T.  B. 
Ward.     Presented  by  ElUworth  Huntington,  Etq, 

These  photographs  were  taken  last  year  during  the  expedition  of  Mr.  Ellsworth 
Huntingt<in,  of  which  an  account  will  shortly  be  given  in  the  Oeographiisal  Journal. 
They  are  small  in  size,  but,  generally  speaking,  well  taken  and  clear.  The  following 
is  a  list  of  the  titles  :^ 

(1)  Bridge  over  the  Euphrates  at  Palu  ;  (2)  Crater  south  of  Lake  Gyuljnk,  looking 
south-west  towards  Hazar  Baba  mountains ;  Lake  Gyuljuk,  with  Hazar  Baba  mountains 
in  the  distance ;  (4)  An  Armenian  sheep-dealer,  our  head  servant  who  took  the  horses 
from  Akhor  to  Gcrger ;  (5)  Keliek  in  process  of  construction ;  (6)  Island  Castle, 
lookinsf  up-stream:  Kock-hewn  stairs  and  platforms  are  evident  on  the  middle  and 
left  side  of  the  island ;  (7)  Looking  up-stream  from  the  Island  Castle ;  (8)  Ruined 
bridge  over  the  Muzur  Su,  near  Mazgerd ;  (9)  Hot  springs  on  the  banks  of  the  Peri 
8u  at  Baghln;  (10)  Haldi  castle  near  the  Peri  Su  at  Baghin  :  a  typical  Turkish 
scene;  (11)  Keliek  on  the  Mured  Su  near  Ashvan ;  (12)  Valley  of  the  Kara  Su  at 
Egin ;  (13)  Looking  up  the  Kara  Su  15  miles  below  Egin ;  (14)  Making  a  portage 
around  the  rapid  15  miles  below  Egin ;  (15)  Looking  up-stream  at  the  rapid  in  the 
Kara  Su  15  miles  below  Egin;  (16)  Keliek  on  the  Kara  Su:  one  of  the  two 
Turkish  kellekjis  holds  up  his  spoon-shaped  walnut  paddle;  (17)  Looking  down  the 
Euphrates  from  the  old  marble  quarry  near  Geban  Maden  ;  (18)  Ferry-boat  at  Maden ; 
(19)  Looking  up  the  Euphrates  below  Geban  Maden;  (20)  In  the  ca&on  below  Geban 
Maden;  (21)  Mouth  of  a  tributary  canon  an  hour  below  Geban  Maden;  (22)  Tnpli 
Rock  in  the  gorge  an  hour  below  Geban  Maden ;  (28)  Fault  in  the  gorge  below  Geban 
Maden;  (24)  Escort  of  Kizilbash  Zaptiehs  in  Dersim  beside  a  branch  of  the  Muzur 
Su ;  (25)  Kizilbash  Kurd  crossing  the  Euphrates  on  an  infiated  sheepskin ;  (26) 
Kurdish  tent  on  Sarichichek  mountain,  near  Egin;  (27)  Entrance  to  the  great  caQon 
at  Kemur  Khan,  looking  south ;  (28)  Looking  up  the  Euphretcs  from  a  camp  at  the 
beginning  of  the  Kemur  Khan  gorge  below  tlie  first  portage ;  (29)  Looking  down  the 
Euphrates  at  Tilek  :  Hot  spring  at  left;  (30)  Caiion  of  the  P^uphrates  river  cut  through 
a  small  ridge  between  Chunkush  and  Gerger;  (31)  Zaza  Kurds  on  the  ruins  of  an  old 
Syrian  church  on  the  right  bank  of  the  Euphrates  at  Helim,  near  Gerger;  (32)  Group 
of  Zaza  Kurds,  women  and  children,  at  Helim ;  (33)  Looking  up-stream  in  the  caiion 
of  the  Euphrates  at  Morfa,  just  south  of  the  Gerger  ridge ;  (34)  Gerger  castle  from  the 
south-west ;  (35)  An  Armenian  family  at  Gcrger. 

North  America.  Xartdes. 

Twelve  photographs  of  Alaska,  and  Herschel  Island  near  the  mouth  of  the 
Mackenzie  River.  Taken  by  Maurice  Marsden,  Esq.  Preeented  by  Maurice 
Marsden,  Etq* 

As  few  photographs  have  been  taken  of  this  region,  these  form  a  welcome  addition 
to  the  Society's  collection,  although  some  of  them  are  not  very  good  specimens : — 

(1)  Wlialing  station  on  Herscliel  island,  mouth  of  Mackenzie  river;  (2)  Whaling 
fleet  at  Herschel  island ;  (3)  Esquimaux  cliildren,  Herschel  island ;  (4)  Itgillik  and 
child,  natives  of  the  district  near  Herschel  island  ;  (5)  The  Orca^  largest  whaler  of  the 
Arctic  fieet,  north  of  Point  Barrow ;  (6)  On  an  iceberg  in  a  snowstorm  north  of  Point 
Barrow ;  (7)  Steam  whalers  off  the  north  coast  of  Alaska ;  (8)  Karluq,  steam  whaler, 
north  of  I'oint  Barrow ;  (9)  Return  Reef,  furthest  westerly  point  reached  by  Sir  John 
Franklin;  (10)  Jeannette,  steam  whaler,  near  Blossom  shoals :  the  ship  in  the  back- 
ground is  badly  pinched;  (11)  Steam  whaler;  (12)  Dutch  harbour,  Unalaska. 


N3.— It  would  greatly  add  to  the  value  of  the  ooUeotion  of  Photo- 
graphs which  has  been  established  in  the  Map  Boom,  if  all  the  Nlowa 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useftil  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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Abbassia  Observatory,  Cairo,  Report  on 
the  Meteorological  Observations  made 
at  the,  232  f 
Abercrombie,  Mount,  Alaska,  610 
Abnizzi,  Dake  of  the,  Farther  North  than 

Naosen,  779 1 
Aba  Thabi,  Oman,  55,  59 
Abyssinia — 
Abessinien  als  Goldland,  von  Major  K. 

von  Bruchhansen,  771 1 
Aitjopija,  von  F.  J.  Bieber,  770  f 
Expedition  in,  under  M.  Du  Bourg  de 

Bogas,  755 
M^n^ik  et  Nons,  par  H.  Le  Roux,  651  f 
Southern,  M.  Le  Koux's  Explorations 

in,  87 
Sporting  Trip  through,  by  P.  H.  G. 

Powell-Ck)tton,  770  f 
Voyage  au  Ouallaga.  Itin^raire  d'Addis- 
Ababft  an  Nil  Bleu,  par  H.  Le  Roux, 
397 1 
Acoustic  Phenomena — 
Akustisch  -  Geographische    Probleme, 
von  S.  Gunther,  400 1 
Adams,  G.  0.,  A  Text-Book  of  Commercial 
Geography,  408  f ;  review  of,  by  G.  G. 
Chisholm,  747 
Adams,  Rev.  1.,  Persia  by  a  Persian,  769  f 
Addis  Abbaba,  longitude  of,  507 
Addu,  Maldive  islands,  281 
Adler,  B.,  Die  neuesten  russischen  Seen- 

forsohuugen  in  Westsibirien,  397  f 
Admiralty  Charts,  117 1,  415 1,  666 1 
Admiralty  Surveys  during  1901,  summary 

of,  742 
Adriani,  Dr.  N.,  Mededeelingen  omtrent 
de  Toradja*B  van  Midden  Celebes,  397  f 
Adriatic  Sea — 
Seoboden  -  Relief      des      Adriatischen 
Mecres,  von  Prof.  J.  Luksch,  103  f 
Afghanistan — 
Maps  :    Politisch  -  militarisohe    Karte 
von    Afghanistan,   Persia,  etc.,  von 
P.  Langhans,  114  f 
Africa — 
Abgrenzung      unserer      afrikanischen 

Schutzgebiete,  von  H.  Singer,  528 1 
African  Society  and  its  Journal,  85 
African   Subjects  of   Special  Interest, 
Notes  on,  by  Sir  H.  H.  Johnston,  398  f 
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Africa— continued, 
African    Wsstes    Reclaimed,    by    R. 

Young,  771 1 
Afrika,  Zweite  Anflage,  von  Dr.  W. 

Sievers  nnd  Dr.  F.  Hahn,  771 1 
Belgischen    Eisenbahn  -  Projekte    am 

oberen  Kongo  und  die  dentsch-ost- 

afrikanische  Seenbahn,von  E.  Yohsen, 

232 1 

British  Central :  Photograplis  of,  by  P. 
Weatherley,  119t;  Trade  and  General 
Condition  of  (Foreign  0£9ce  Rep.), 
526 1 

British  East:  The  Foundation  of,  by 
J.  W.  Gregory,  526  f 

British  West:  The  Rise  of,  by  C. 
George,  771  f 

Central :  Geological  Notes  from  Tan- 
ganyika Northwards,  by  M.  Fergus- 
son,  232 1 

East:  Heutige  und  einstige  Yerglet- 
scherung  im  tropischen  Ost-Afrika, 
von  Prof.  Dr.  Hans  Meyer,  399 1 ; 
Lebende  und  jungfossile  Korallenriffe 
in  Ost-Afrika,  von  Dr.  E,  Worth, 
527 1 ;  Mitteilungen  fiber  meine  Reise 
nach  Aquatorial  -  Ost  -  Afrika  und 
Uganda,  von  Dr.  Max  Schoeller, 
398 1:  Ost-  und  Siid-Afrika,  von  M. 
Schanz,  527  f ;  Petrographische  Aus- 
beute  der  Scholler'schen  Expedition 
in  Aequatorial- Oat -afrika,  von  E. 
Kiinzli,  232 1 ;  Report  ...  on  the 
East  Africa  Protectorate,  526  f  :  Rift- 
valley  systems  of,  639;  Sohirehoch- 
landbahn  nnd  die  Afrikanischen 
Seengebiete,  527  f  ;  Sohilderungen 
der  Suaheli  von  Expeditionen  v. 
Wissmanns,  Dr.  Bumillers  Graf  von 
Gotzens  und  Anderer,  von  Dr.  C. 
Velten,  398  t 

East  Central,  Travel  and  Trade  Routes 
in  North-Eastom  Rhodesia  and  Adja- 
cent Parts  of,  598 

Fran9ais  en  Afrique  an  XIX"  Si^le, 
par  C.  Simond,  398  f 

German  East :  Grabenlander  im  Nurd- 
lichen  Deutsch-Ost- Afrika,  von  Dr. 
E.  Kohlscbiitter,  528  f:  Karto- 
graphischen  und  geophysischen 
Arbeiten  der  Pendel-ExpediUon  .  .  . 
in  Deutsoh-Ost- Afrika,  von  Dr.  E. 
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Kohl8c)> utter,  656  f;  note  od,  039; 
Mugila  in  I'icture,  309 1 ;  Reisebericbt 
des  Ilanptraanns  CharisiuB,  528  f ; 
Verkehrsverbaltnifige  in  Deutsch- 
Ostafrika,  von  G.  A.  Kannengieeser, 
65Gt;  Von  Utcngule  nach  Kipem- 
babwe  .  .  .  Inyika  nnd  zuriick,  yon 
T.  Meyer,  233  f:  Volkstammo  dor 
deutsohen  OBtkiiste  des  Victoria- 
KyanBa,  von  Hauptmann  Scblobach, 

233 1 

German  Metbods  of  Development  in, 
by  C.  T.  H.  Wright,  399  f 

German  Protectorates,  Trade  of  the, 
by  Dr.  A.  Zimmerman,  G5G  f 

German  South-West:  Deutsch-Siidweet- 
Afrika  im  Vcr^Ieich  zum  iibrigen 
Siid-Afrika,  von  Dr.  A.  Sohenck, 
656 1;  Beise  von  Grootfontein  nach 
dem  Okavango,  656  f;  Reiseerin- 
nerungen  aus  dem,  von  E.  Diittmann, 
107 1 ;  Swakopmund  eingt  und  jetzt, 
von  Dr.  K.  Dove,  233  f 

Kikamba  Language,- Vocabulary  of  the, 
by  S.  Watt,  655  f 

Main  •  d*(Euvre  en  Afrique,  par  A. 
d'Almada  Xegreiros,  398 1 

Maps:  Africa  a  Base  Fisic^,  by  Prof. 
G.  Cora,  245  f ;  Africa  (lotolligcnce 
Division,  War  Office),  664 1,  786 1; 
Carte  d' Afrique  (Service  G^o.  de 
r  Armco),  665  t ;  Carte  du  Theatre  de 
la  Guerre  Sud  Africaine,  par  Cblonel 
C.  Favre,  536  f :  Special  Map  of  South 
Africa,  by  W.  and  A.  K.  Johnston, 
536  t :  Stnlilmann's  Aufnalimen  im 
Gebiet  des  Albert-  und  Albert- 
fid  ward-Sees,  wahrend  der  Emin 
Pascba-ExpeditioD,  von  Max  Moisel, 
536  t,  771  t  ;  West  African  Gold 
Mines  (The  ( 'hartographic  ( 'ompany), 

list 

Marchand  Expedition,  Positions  fixed 
by  the,  Lieut.  A.  II.  Dje'  on,  505 

Mission  Marchand  au  point  de  vue 
medical,  par  J.  Sorvigny,  398  f 

Nortii  :  Moslem  Confraternities  of,  by 
W.  15.  Harris,  108  f 

North-East :  Baron  Erlanger's  Ex- 
pedition in,  87 :  Lundwirtschaftliclien 
Zustande  im  afrikanisclien  Ostborn, 
von  Prof.  Dr.  C.  Keller,  657 1 

Portuguese  East :  Expedition  from  Port 
Amelia  to  Lake  Nyassa,  commanded 
by  Major  Spilsbury,  400  f ;  Un 
potentat  africain,  Goungounyane  et 
son  i-fegne,  par  Dr.  Liengmo,  108  f 

Positions  geographiques  d^tcrmincfcs 
astronomiquement  en  Afrique  Con- 
trale  au  cours  de  la  Mission  Mar- 
chand, par  A.  II.  Dye',  655 1 ;  note 
on,  505 

Protectorates  of  Great  Britain  in 
Tropical  Africa,  by  Sir  H.  H.  John- 
ston, 65r>  t 

South  :  Geodetic  Survey  of,  90 ;  Native 
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Question  in,  by  Hon.  L.  Zietaninn, 
108 1 ;  The  First  British  Settlers  in, 
by  Rev.  Dr.Wirgman,  108 1 ;  Ost-nnd 
Siid-Afrika,  von  M.  Schanz,  627 f; 
Indigbnes  de  I'Afrique  du  Sud,  Lea 
Vaalpene,  par  Y.  Guyot,  772 1 ;  Cen- 
tury of  Exploration  in,  by  G.  Lacy, 
772 1;  Ophir  and  Pont  in,  by  Dr. 
Karl  Peters,  773  f;  "Post-Offioe" 
Stone  in  the  South  African  Muaeom, 
Notes  on  the,  by  W.  L.  Sclater,  773  f 

Surveys  in,  376 

Topographical  Survey  of,  398  f 

West :  Glimpses  of  Native  Law  in,  by 
Colonel  Stopford,  400  f;  British 
Trade  with,  by  J.  W.  Root,  400  f  ; 
Wcstafrikanische  Bantuneger,  Seine 
Charakteristik  und  Behandlnng,  von 
D.  Hutter,  658  f;  Gold-producing 
Region  of,  by  S.  J.  Speak,  658  f; 
Sherbro  and  its  Hinterland,  by  T.  J. 
Alldridge,  108  f,  Review  of,  199; 
The  West  African  Climate,  108 1; 
Gold-producing  Region  of,  by  S.  J. 
Speak,  773  f;  Afrikanisches  Steingeld, 
von  11.  Sohurtz,  773  f;  Plants  col- 
lected bv  Dr.  F.  Wei  witsob.  Catalogue 
of,  by  W.  P.  Hiern,  773  f;  Samuel 
Braun  aus  Basel  der  erste  deutsche 
wissensohaftliche  Afrikareisende,  von 
Dr.  G.  Henning,  773  f 

Zoo-geographi8chen  Regionen  auf  dem 

Kontinent  Afrika,  Ueber  die  Entste- 

hung   der,  von  Prof.   H.  J.   Kolbe, 

654 1 

Agassiz,  Prof.,  Expedition  to  the  Maldives, 

480 
Agostini,    Dr.   G.   de,    Bathomotrie    der 

Italionischen  Seen,  394  f 
Agriculture — 

Evolution  do  ragrioaltore,  par  H. 
Hitior,  583  t 

Ursprungsgcbiet  und  Entstehungsweise 
des  Ackerbaues,  von   Dr.  E.  Hahn, 

782 1 
Ainswortb,  Mr.,  r<'port  on  Ukamba,  216 
Ainu  and  their   Folk-Lore,  by  Rev.   J. 

Batchelor,  6.")3  f 
Aix,  Isle  of — 
Carte-plan  do  Tilo  d'Aix  dreasee  par 
Cornuau,  en  1672,  pre'sent^o  avec  aue 
note  (;xplicatiye,  par  M.  Pawlowaki, 
393 1 
Akobo  river,  Sobat  region,  385,  671,  G72 
Alaska — 

Alaska,  par  F.  Pasteyns,  773  f 
Alaako-Canadian  Frontier,  by   T.  W. 

Balch,  773  t 
Bering  and  Chirikofs  voyages  on  Uie 

coast  of,  756,  774  ♦ 
Copper  River  of,  by  G.  Davidson,  T78  f 
Explorations,  Recent,  in,  609 
Photographs    of    Alaska    and    British 
Columbia,  by  W.  II.  Cook,  538  f;  of 
Alaska  and  Ilerschel  Island,  by  M. 
Marsden,  788  f 
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Alaska — continued. 
Toaring  Alaska  and  the  TellowstoDe, 

by  C.  M.  Taylor,  108  f 
Willows  of,  by  F.  Ck)ville,  108  f 
Albany  Settlement,  by  J.  B.  Firth,  106 1 
Albert  Edward  Nyanza,  mountain  range 

west  of  22 
Albrecht,'  Dr.  T.,  Die  Ver&nderlichkeit 

der  geographischen  Breiten,  406  f 
Algeria — 
Alger  an  Congo  par  le  Tchad,  De  1*, 

par  F.  Fourean,  review  of,  196 
Artesian  water-supply  of,  563 
Algerian  Sahara — 
Photographs  of  the,  by  W.  J.  H.  King, 
538t 
Allan,  A.  C,  obituary  of,  225 
Alldridge,  T.   J.,  The  Sherbro  and  its 

Hinterland,  108  f ;  review  of,  199 
Almisy,  Dr.  G.   v.,    Reise   nach  West- 
Turkestan  und  in  den  ('entralen  Tien- 
Shan,  395 1 
Alps— 
Alpen   im    Eiszeitalter,    von    Dr.    A. 

Penok  und  Dr.  E.  Briickner,  391  f 
Catena  della  Levanna,  by  W.  A.   B. 

Coolidge,  391 1 
Eiszeitforschung  in  den  Alpen,  Einige 
neuere  Ergebnisse  der,  von  Dr.  A. 
Penck,  648t 
In  1864,  by  A.  W.  Moore,  edited  by  A. 

B.  W.  Kennedy,  765  f 
Ostcrreichischen  Alpenl&nder  und  die 
Grundkartcnfrage.  Historische  Atlas 
der,  von  Dr.  ( •.  Giannoni,  103  f 
Probl^me  Alpin,  par  A.  de  Lapparent, 

765 1 
Uebertiefung    der    Alpen-Thaler,  von 

Dr.  A.  Penck,  391 1 
Yall^s   des    Alpes   occidentalcs,  Re- 
cherches  sur  Torigine  des,  par    M. 
Lugeon,  648  f ;  note  on,  210 
Altai— 

^ .  Russian  explorations  in  the,  578-580, 597 
Sketch  of   Immigration    to  the  Altai 

District,  231 1 
Telezkoie  Lake  in  the  Altai,  Ignatov's 
expedition  to,  370 
Alterklassen  und  M&nnerbiinde,  von  H. 

Schurtz,  781  f 
Alukthang  glaciers,  Kangchenjunga,  457 
Amaral,  F.  J.  Ferreira  do,  A  Luciano 

Cordeiro,  782  f 
Amarillo  branch  of  the  Sucio,  319 
Amazon — 

Reise    des    amerikanischen   Kanonen- 
bootes  Wilmington  auf  dem  Amazon- 
enstrom,  von  Z.  D.  Todd,  109  f 
Amboina — 
Geologie  van  Ambon,  Over  do,  door  R. 
D.  M.  Verbeek,  525  f 
Amdrup,  Lieut.,  award  to,  630,  648  ;  Die 
Diinischen  Expedition  naoh  Ost-Gion- 
land.  779  f 
America — 

Birds  of  North  and  Middle  America,  by 
R.  Ridgway,  774  f 


America — continued. 

Discovery  of:  Die  Kunde  der  Entdeck- 
ung  Amerikas  im  deutsch-slavischen 
Osten,  von  Dr.  O.  Sohwarzer,  240  f 

Entdeckungen  der  Normannen  in 
Amerika,  von  J.  Fischer,  658 1 

Interoceanic  Communication  on  the 
Western  Continent,  by  Colonel  G.  E. 
Church,  313  ♦ 

Maps  of  America  in  the  Library  of 
Congress,  A  List  of,  by  P.  Lee 
Phillips,  401 1 

Name  of:  Alteste  Kartcmit  dem  Namen 
"America**  .  .  .  des  Martin  Wald- 
seemiiller,  von  Dr.  F.  R.  v.  Wieser, 
66 1 1 ;  First  Map  containing  the  Name 
America,  by  B.  H.  Soulsby.  201  ♦ ;  Per 
la  storia  del  nome  "America,"  del 
Prof.  P.  L.  Rambaldi,  109  f 

Normannen  in  Amerika,  Die  Entdeck- 
ungen der,  von  J.  Fischer,  review  of, 
746 
America,  Central — 

Expedition  naoh  Central-  und  Siidame- 
rika,  von  Dr.  P.  Preuss,  236  f 

Geographische  Forschung  in  Mittel- 
Amerika  im  19.  Jahrlmndert,  von  Dr. 
Karl  Sapper,  659  t 

Isthmian  Canal,  The  Latest  Route 
proposed  for  the,  775  f 

Mittelamerikanisohe  Reisen  und 
Studien,  von  Dr.  K.  Sapper,  775  f 

Stanford's  Compendium  of  Geography 
and  Travel,  Central  America  and 
the  West  Indies,  by  A.  H.  Keane, 
530 1;  review  of,  by  Colonel  G.  E. 
Church,  622 
America,  North — 

Descriptive  Geographies  from  Original 
Source?,  selected  by  F.  D.  Herbertson, 

401 1 

Early  Trading  Companies  of  New 
France,  by  H.  P.  Biggar,  235  f 

Ethnology,  Annual  Report  of  the 
Bureau  of,  by  J.  W.  Powell,  401  f 

Lakes  of.  Biological  Station  on  the,  756 

Land  and  Sea  Mammals  of  North 
America  north  of  Mexico,  A  List  of, 
by  D.  G.  Elliot,  529  f 

North- West  Coast  of.  Voyages  of  Bering 
and  Chirikof  on  the.  Prof.  G.  David- 
son on  the,  756,  774  f 
America,  South — 

Maps :  Geographische  Yerbreitung  der 
hauptsachliohsten  Eruptionszentren, 
etc.,  von  A.  Stiibel,  537  f ;  America 
Sud  a  Base  Fidica,  by  Prof.  G.  Cora, 

247 1 

Palmen-Flora    Siidamerikas,    Beitrage 
zur,  von  C,  A.  M.  Lindman,  530  f 
Amherst  of  Hackney,  Lord,  and   Basil 

Thomson,  The  Discovery  of  the  Solomon 

Island,  edited  by,  778  f 
Ami,  H.  M.,  Synopsis  of  the  Geology  of 

Canada,  529 1 
Amu  Darya,  The  Upper,  by  N.  Bogoyav- 

lensky,  106  f 
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Amondflen,  Captain  B.,  A  propoeed  Ex- 
pedition to  tne  North  Magnetic  Pole, 
484;  En  paatoenkt  Unden0gel8eBrei8e 
til  den  magnetiake  Nordpol,  779  f 
Anderson,  T.,  The  Coupe  de  Jaujao,  392  f 
Anderson,  W.,  First  Report  of  the  Geo- 
logical Survey  of  Natal  and  Zulaland, 
772  t 
Andersson,  Dr.  J.   G.,  Ett  Bidrag    till 
Ostcrsjona     djurgeografl,    765  f;    Zur 
Pflanzengeographie  der  Arktis,  779  f 
Andes — 
Maps :  Sixteen  Maps  of  the  Cordillera 
de  los  Andes  (Argentine  Boundary 
t'ommission),  413 f 
Andorobo  tribe,  Uganda  Protectorate,  7 
Andrews,  A.  W.,  Lecture  to  Teachers  on 
the  Use  of  Maps,  383 ;  The  Use  of  Maps 
in  Geogniphy  Teaching,  241  f 
Angola — 

O^lonies  Portugaises:  Angola,  par  A. 

d'Almada  Negreiros,  526  f 
Ilaute-C'imb^basie,  A  travers  la,  par  B. 

P.  E.  Lecomte,  526t 
Ideas      ^eraes     sobre    a    coloniza^ao 
(^nropeia  da    provincia    de    Angola, 
Polo  Visconde  de  Giradl.  771  f 
Map  of  (Revista  Portugal  em  Africa), 

065  t 
Portuguese  Congo,  Itineraries    in,  by 

Rev.  T.  Lewis,  526  f 
Strange  Adventures  of  Andrew  Battel  1 
of  Leigh  in  Angola,  edited  by  E.  G. 
Ravenstein,  772  f ;  review  of,  745 
Angoniland  plateau,  603 
Anguilla,  St.  Martin,  etc..  On  the  Geo- 
logical and  Physical  Development  of, 
by  Prof.  J.  W.  W.  Spencer,  235  t 
Ankole,  Uganda  Protectorate,  24 
Annam — 
Maps :  Carte  de  TAnnam  (Service  Geo. 

de  rindo-Chine),  114  t 
Mines  d'or  de  Bong-Miu  (Annam),  par 

L.  do  Saugy,  23(1  f 
Pays  d'Annam,  par  P.  d'Enjoy,  230  f 
Re'gime  ^conomique  de  la  Cote  d'Annam, 
par  P.  de  Barthe'lemy,  524  f 
Ann^e  Cartographique,  par  F.  Schrader, 

414t 
Annuaire  pour  Tan  1902,  public'  par  le 

Bureau  des  liOnRitudes,  6G:J  f 
Antanosy :  see  Madagascar. 
Antarctic — 

Arctic  and  Antarctic,  by  W.  S.  Bruce, 

532 1 

Auf  zum  Siidpol !  von  Prof.  Dr.  G.  von 
Neumayer,  238  t ;  review,  362 

Aurorcs  australes  obeerve'es  k  bord  de 
la  "Belgica,"  Sur  los  variations  p^- 
riodiques  dee,  par  H.  Ar9tow8ki,  404  f 

Belgian  Expedition:  Expe'dition  Ant- 
arctique  Beige.  Reaultats  du  Voyage 
du  S.y.  "  Belgica,"  par  H.  Ar9towski 
et  J.  Thoulet,  401  f,  778  f;  letter 
from  M.  J.  Leclercq  on  the,  519; 
letter  from  H.  Ar9tow8ki  on,  388; 
letter  from  Paul  Pelseneer  on  the, 


Antarctic — continued. 

387;  Quelques  r^sultats  de  Txpe- 
dition  antarctique  beige,  par  AL  Zim- 
mcrmann,  531  f ;  Voyage  de  la  Belgiea, 
par  Commandant  de  Gerlache,  778  f 

Climate :  Antarktiscbo  KUma,  von  Prof. 
Dr.  A.  Supan,  660  f 

Exploration,  by  Prof.  J.   W.  Gregorv, 
660t 

Geologisohen  Probleme  der  Antarkti>, 
von  Dr.  E.  Philippi,  660  f 

German  Expedition,  222,  641 ;  progress 
of  the,  97 ;  Erster  Bericht  des  Leiters 
der  Deutschen  Siidpolar-Expeditioo, 
531 1 :  Deutsche  SUdpolar-Bxpedi- 
tion,  von  O.  Baschin,  660  f ;  Von  der 
Deutschen  Siid polar-Expedition,  von 
E.  von  DrygaUki,  404 1,  531  t,660t, 
778 1 ;  Zwoiter  Thatigkeitsbericht 
der  Deutschen  Kommission  fiir  die 
Siidpolar-Forschung,  von  Dr.  G.  von 
Neumayer,  660  f 

National  Expedition,  222,  435  ;  arrival 
of  the  Difcovery  at  Ly ttelton,  97, 1U2 ; 
Final  liist  of  Officers  and  Crew  of  the 
Discovery,  418;  relief  ship  for  the, 
446,  452,  764 

Scottish  National  Antarctic  Expedition, 
by  W.  S.  Bruce,  404  f 

Swedish  Expedition,  761 

Treibeis  der  antarktischen  Meere,  von 
Dr.  K.  Fricker,  404  f 

Voyage  Southward  of   the   DitcoJMfy, 
papers  by  Dr.  Mill,  Mr.  Murray,  and 
Sir  Clements  Markham,  417  * 
Anthropogeography — 

Conditions  g^ographiques  des  faita 
Bociaux,  par  P.  Vidal  de  la  Bloehe, 
781 1 

Wirtschaftliohen  Typen  der  Ansiede- 
lungeu,  von  A.  Hettner,  781  f 
Anthropology — 

Anthropological  Investigations  in  the 
Alps  and  Caucasus,  by  V.  Dingelstedt, 
533 1 

Living  Races  of  Mankind,  by  H.  Hut- 
chinson,   J.    W.    Gregory,    and    B. 
Lydekker,  533 1 
Antigua,  On  the  Geological  and  Physical 

Development  of,  by  Prof.    J.   W.  W. 

Spencer,  235  f 
Ai/tzc,    G.,    Revision    der    OberA'aoben- 

stromungen  des  nordatlantischen  Onaoa 

auf  Grund  der  Triftphanomene,  111  f 
Arabia — 

Southern,  Dr.  Hein's  expedition  to,  370 
Aral  Sea — 

Changes  of  Level  of  the,  L.  B.  Bergen 
the  Periodicity  of,  503 

Sketch  of  the  Physical  Geography  of 
the,  by  L.  S.  Berg,  768  f 
Arctic — 

Andreeschen  Polarexpedition,  Waon 
erfolgte  der  Untergang  der,  von  Dr. 
E.  Voigt,  404  t 

Arctic  and  Antarctic,  by  W.  S.  Bruce, 
532  t 
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Arctic  Pilot,  compiled  by  Vice- Admiral 

J.  P.  Maclear,  779  f 
Crustacea  collected  during  the  Swedish 

Arctio  Expeditions,  1898  and  1809,  by 

A.  OhUn,  531 1 
Drift     Casks     to     determine     Arctic 

Currents,  by  H.  G.  Bryant,  404  f 
Ergebnissen  der  Polarfabrt  des  '"Ma- 
tador"  unter    FUhrung  des  Kapt.- 

Leut  Oskar  Bauendahl.  238  f 
Expeditions:  Baron  E.  W.  Toll's,  221, 

510 ;  Peary's,  96,  762 
Farther  North  than  Nansen,byH.B.H. 

the  Duke  of  the  Abruzzi,  779  f 
Finding  the  Way  to  the  Pole,  110  f 
Magnetic  Pole,  Proposed  expedition  to 

the,  97;  by  Captain  B.  Amundsen, 

484* 
Magnetiske  Kordpol,  En  paatoenkt  Un- 

der80gelsesreise  til  den,  by  Kapt.  B. 

Amundsen,  779 1 
Meteorological  and  Hydrological  Obser- 
vations in  1898,  by  the  expedition  of 

Colonel  Vilkitzky,  405  f 
Kanseo,  La  Spedizione  Artica  di,  di  G. 

Cora,  405  f 
Nord-Polarmeer,  Das,  von  B.  Dittmer, 

404 1 
Norwegischen  Polar-Ex padition  mit  der 

Fram,  Ergebnisse  der    meteorologi- 

schen  Beobachtungen  der,  von  Dr.  H. 

Mohn,  405  f 
People  of  the  Farthest  North,  by  F.  A. 

Cook,  660  t 
Pflanzengeographie  der  Afrika,  von  Dr. 

G.  Anderssou,  779  f 
BuBsian   Expedition    under    Captain 

Warneck,  762 
BuBsian  Polar  Expedition  in  the  Sarya, 

by  Baron  E,  von  Toll,  475  ♦ 
Treibeises  in  den  arktischcn  Meeren, 

Dir    Yerbreitung    des,    von    T.    V. 

Garde,  405  f 
Ar9towski,  U.,  A  propoe  de  la  question  du 
climat  des  temps  glaciaires,  532 1 ; 
letter  from,  on  the  Belgian  Antarctic 
Expedition,  388 1;  Sur  les  variations 
jie'riodiques  des  aurorcs  uustrules  ob- 
serv^es  k  bord  do  la  *'  Belgica,"  404  f  ;  et 
J.  Thoulet,  Expedition  Antarctique 
Beige.  Besultats  du  Voyage  du  S.Y. 
"  Belgica."  Oc^nographie,  404 1 ;  Ex- 
p^ition  Antarctique  Beige,  Bapports 
Bcientiflques,  etc.,  778 1 
Ardaillon  and   Cayeux,  MM.,   Scientific 

expedition  in  Crete,  212 
Ard^che — 
Coupe  de  Jaujac,  The,  by  T.  Anderson, 

392 1 
Argentine  Bepublie — 
Agricultura,  Ministerio  de.  Memoria  pre- 

sentada  al  Honorable  Congreso,  402  t 
Boundary  Dispute  between  Chile  and 

Argentina,  by  Hope  Gibson,  775  t 
Colonizzazione  dcUa  Bepubblica  Ar^cn- 

tiua,  Sulla,  por  E.  C.  Gelodi,  402  f 


Argentine  Bepublie — continued. 

Cruz  en  America  (Arqueologia  Argen- 
tina), by  A.  Quiroga,  402  f 

Homenaje  al  Prebidente  Dr.  Campos 
Salles.  El  Brasil  y  la  Argentina, 
109t 

Maps:  Argentine  Ballways  (Buenos 
Aires  and  Pacific  Bail  way  Co.)>  1 15  f  ; 
Sixteen  Maps  of  the  Cordillera  do  los 
Andes  (Argentine  Boundary  Com- 
mission), 413 1 

Poblacidn  probable  de  la  Bepiiblica  al 
entrar  al  siglo  XX.,  Calculo  de  la, 
por  G.  Carrasco,  402 1 
Arid  Begions,  Characteristics  of  Soils  in 

the,  by  E.  W.  Hilgard,  406  f 
Arkansas  Valley,  Composite  Genesis  of 

the,  by  C.  B.  Keyes,  235  f 
Armenia — 

Armenien,  Eine  Kulturhistorische 
Studie,  von  Dr.  H.  Zimmerer,  768  f 

Armenien   im    Altertum  und    in    der 
Jetztzeit,  von  Dr.  W.  Belck,  106  f 
Arnold,  Dr.  B.,  Vier  Karten  und  Studien 

zur     Wirtbschafts  -  Geographic     von 

Marokko,  107  f 
Artesian  Water-Supply  of  Australia  from 

a    Geographical     Standpoint,    by    W. 

Gibbous  Cox,  560  ♦ 
Aryans — 

Ursprung  der  Arier  in  geographischen 
Licht,  von  Dr.  F.  Batzel,  409  f 
Ashanti — 

Busumchwi  Lake,  Mr.  M.  Fergusson's 
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Bismarck-Arcbipelngo— 

Ortsnamen  im  Bismarck- Archipel,  von 
Dr.  Schnee,  530  f 

Samoa,   Bismarckarchipel    nnd    NcU' 
guinea,  von  E.  von  Hesse- Wartegg, 
778 1 
Black,  W.  T.,  The    Fish   River   Bush, 

South  Africa,  655  f 
Blanford,  Dr.  W.  T.,  Tlie    Distribution 

of  Vertebrate  Animals  in  India,  Ceylon, 

and  Burma,  524  f;   note  on,  633;    re- 
marks   on    **The    Formation   of    the 

Maldives,"     298;     remarks    on     the 

**  Glaciers  of  Eangchenjunga,"  474 
Bludau,    Dr.    A.,  Was    gehort   aus   der 

Projektionslehre     auf     die     Schule? 

662  t 
Blue  river,  Tibet,  592 
Blume,  F.,  Ajuste  de  loe  Instrumeutos  do 

nivelar,  532  f 
Boas,  Prof.  Dr.  F.,  The  Jesup    North 

Pacific  Expedition,  408  f,  409  t 
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Bodsohs,  P.  L.,  Beise  im  unabhangigen 

Sikkim,  396  f 
Bceufv^,  E.,  Le  port  de  Bremerhaven,  393  f 
Bogoyavlensky,    N.,    The    Upper    Amu 

Darya,  106t 
Bohemia — 
Deutsche  Sprachgebiet  in  Siid-  undOst- 
bohmen,  von  Dr.  J.  Zemmrich,  391  f 
Bohio  dam  of  the  Panama  Canal,  329 
Bohm,  Dr.  A.,  Geschichte  der  Moriinen- 

kundo,  532  t 
Bolivia — 
Bulivianische   Tcrritorium   Acre    und 

Seine  Revolution,  235  f 
I^undary  between  Brazil  and,  220 
Censo  Nacional  de  la  Poblacidn  de  la 

Repiiblica,  659  t 
Colonias,  La  Provincia  de  Caupolicdn 
y  el  Decreto  Supremo  sobre  la  crea- 
ci<5n  del  Territorio  Nacional  de,  por 
S.  L.  Ballesteroe,  236  f 
Cuestidn  de  Lfmites  con  el  Brasil,  by  J. 

L.  MuBoz,  659  f 
Diccionario  Geogrifico  de  la,  Depart- 
mento  de  Cochamba,  por  F.  Blanco, 
775 1 
Distrito  minero  de    plata   de   Potosi, 

Bolivia,  por  A.  F.  Wendt,  658 1 
Limites  entre  Bolivia  y  el  Paraguay, 
La  Cuestidn  de,  por  Dr.  A.  Quijarro, 
529 1 
Northern  Bolivia  and  President  Pando's 
New  Map,  by  Colonel  G.  E.  Church, 
109 1 
Rio  de  la  Plata  Route,  Bolivia  by  the, 
by  Colonel  G.  E.  Church,  64  ♦ 
BoUand,  Captain  Enrique,  Exploraclones 
praotioadas  en  el  Alto  Paraguay  y  en 
la   Laguna  Gaiba,  llOf;   surveys  in 
Bolivia,  64 
Bolvanskaya  bay.  Pechora  region,  369 
Boma  district.  East  Central  Africa,  673 
Bonar,  H.  A.,  From  Japan  to  Europe  by 

tlie  Trans-Siberian  Route,  770  f 
Bonin,  C.-E.,  De  P^in  k  la  Mer  Noire  k 

travers  I'Asie,  395  f 
Bonnard,  P.,  A  propos  du  Transsaharien, 

400 1 
Bonne  vie.  Captain,  obituary  of,  516 
Bonsdorff,  A.,  Cm  landhojningen  vid  Rus- 

tema  af  Ostersjon  och  Kattegat,  650  f 
Boothia,  magnetic  pole  on,  488 
Bordier,  Commandant  D.,  La  Tunisie  en 

1900..  108 1 
Borneo — 
Foreste  di  Borneo,  Xelle,  by  O.  Bec- 

cari,  525  f 
Head-Hunters,      Black,  White,      and 

Brown,  by  A.  C.  Haddon,  654  f 
Mededeelingen  over  bet  vervolg  der 

commissiereis  naar  Centraal-Bomeo, 

door  Dr.  A.  W.  Nieuwenhuis,  397  f 
Natives,    Immigrants,    and  European 

Enterprises,  by  the  Yen.  A.  F.  Sharp, 

231 1 
Borodovsky,   S.  C,  Map  of  Manchuria, 
115t 
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Bory  de  Saint- Viacdnt,  Daax  lettrat  de, 

par  F.  D^QQet,  662  f 
Hoit,  Lieut..  F^xplormtioQ  in  the  Northern 

(Jbangi  Bmiq,  89 
Br>3oim — 
Hosaie  et  rUerz^g^yine,  par    Dr.  J. 

Kbs^ak,  391  f 
NeuA   Ki«zeit0paren  ani  Bosnien  ond 
dcr  Horzegowioa,  yon  Dr.  A.  Grand, 
705 1 
Ycrgletflcherung  der  Yratnioa  planina 
in  Boflnien,  yon  Dr.  F.  Katxsr,  391 1 
Bodton     Monntaini,    Arkansas,    Physio- 
graphy of  the,  by  A.  H.  Pnrdne,  774  f 
Boulenger,  G.  A.,  Report  on  the  Golleotion 
of  Fished  made  by  Mr.  Moore  ...  in 
L899-1900..234t 
Bonrdariat,    A.    J.,    Carte    de    la    Cute 

d'lvoire,  413t 
Bradford,    Leeds,    and     York     District, 
Cyollsts'  lioad-Map  of  the,  by  J.  lUr- 
tbolomew,  785  t 
Bradley,  A.  C,  Highways  and  Byways  in 

the  Lake  District,  104  f 
Brahmaputra  Yalloy,  The  Tribes  of  the, 

by  L.  A.  Wadlell.  396  f 
Brandenburg— 
Kegenkarte  der  Proyinzen  Brandenburg 
und  Pommern,  you  Prof.  Dr.  G.  Hell- 
mann,  393  f ;  note  on,  501 
Brandt,  M.  yon,  Dreiunddreissig  Jahre  in 

Ost-A8ien,  231  f 
Branner,  Prof.  J.  C,  The  Origin  of  Tra- 
vertine Falls  and  Reefs,  lllf;   The 
Palm  Trees  of  Brazil,  659  f 
Brazil — 

Books,  etc.,  relating  to,  A  List  of,  pre- 
pared by  P.  Lee  Phillips,  109 f 
Botokuden,  Die  erste  ethnog^phische 
Skizze  uber  die,  yon  F.  Sohul^  109  f 
Boundary  between  Boliyia  and,  220 
(Question  de  Lfmites  con  el  Brasil,  by 

J.  L.  MuSoz,  659  f 
Guapore,  L'exploitation  du  haut,  402  f 
Homenaje  al   Presidente  Dr.   Gampos 
Salles.    El  Brasil  y  la  Argentina, 
109 1 
Italian!  nel  Nord  dello  Stato  di  Santa 

Oaterina,  del  G.  Pio,  236  f 
Klima  yon  Juiz  de  Fora    im  Staate 
Minas-Geraes,  yon  Prof.  F.  M.  Drao- 
nert,  775 1 
Linea   geod^ica  Madera- Yayary,    por 

£.  Idioquez,  659 1 
Maps :  Karie  yon  Siidbrasilien,  yon  Dr. 
R.  Jannasoh,  115 1;  Mappa  Geogra- 
phico  do  Elstado  do  Amazonas,  por  £1 
Straaelli,  246  f 
Palm  Trees  of,  by  Prof.  J.  C.  Branner, 

659 1 
8ao-Paulo-Ribeira-Bahn,  Die,  402  f 

Uberaba,  Gentral-Brasilien,  Das  Hohen- 

klima  von,  yon  Prof.  F.  M.  Draenert, 

109 1 
Bredebugt  bay,  Iceland,  613 
}kemerhayen,*Le  port  de,par  £.  Boenfy^, 
393 1 
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Breilans  Stellnng  im  Sohnellyerkehr,  yon 

Marie  Kraoske,  227  f 
Bretherton,  Major,  ezploratioQ   of  loate 

from  the  Indos  to  the  Kashmir  yalley, 

631 
Brice,  A.  M.,  The  Great  Siberian  Rail- 
road, 231  f 
Brisrht,  Major,  remarks  on  a  ^^Joomey 

from  Omdnrman  to  Mombasa,'*  688 
Brisbane  Riycr — 

I^an  1  Floods  in  a  Tidal  River,  On  Some 
Effects  of,  by  C\  J.  R.  Wiiliama,  404  f 

Mitigation  of  Floois  in  the.  On  the,  by 
Hon.  A.  0.  Gregory,  237 1 
Brisse,    A.,   L*Allemagne   en    ExtrSme- 

Orient,  396  f 
liritinnia,  S.S.,  deep-sea  depoaita.  samples 

collected  by,  699 
British     Association,     Glas^w,      1901, 

Report  of  the,  782  f 
British  Columbia — 

British  Columbia  of  To-day,   by  Hon. 
J.  H.  Turner,  773 1 

Mountain  Travel  and  Climbs  in,  by  H. 
E.  M.  Stutfield,  528  f 

Photographs  of  Alaska  and,  bj  W.  H. 

Cook,  538 1 
Year  Book  of,  528  f 

British  Empire — 
British  Empire  Series.  YoL  5,  Genetal, 

662 1 
Harmony  of  the  Empire,  534  f 
Wachstum  Elnglands,  von  Dr.  J.  Heide- 
rich,  662  f 

British  Isles,  Britain,  Great  Britain :  m« 
United  Kingdom 

Brittany — 
Book  of,  by  S.  Baring-Gonld,  227 1 

Brodrick,  M.,  and  A.  A.  Morton,  A  Con- 
cise Dictionary  of  Egyptian  Arohfeology. 
527 1 

Brousseau,  G.,  Les  Rioheasea  de  la 
Guyane  Fran9aise  et  de  I'anoien  Con- 
tests Franoo-Br^ilien,  236  f 

Brown,  A.  Samler,  Madeira  and  the 
Canary  Islands,  with  the  Azores,  107  f 

Brownlie,  A.,  The  Solution  of  the  Problem 
of  the  Tidal  Bore,  408  f 

Bruce,  W.  S.,  Arctic  and  Antarctic,  532  f; 
(Biography  of)  Prof.  Baron  A.  B.  von 
Kordenskjold,  409  f;  The  Scottish 
National  Antarctic  Expedition,  404  f 

Bmchhauson,  Major  Karl  yon,  Eine 
deutsche  Kohlenstation  im  Roten  Meere^ 
106 1 ;  Abeesinien  als  Goldland,  771  f 

Briickoer :  tee  Penck 

Bmnel :  see  Mourey 

Bryant,  H.  C,  Drift  Casks  to  determine 
Arctic  C-urrents,  404  f 

Bryant,  Rev.  J.,  Glimpses  of  Anstralitf 
Exploration,  237  f 

Bryce,  Right  Hon.  James,  The  Import' 
ance  of  Geography  in  Ednoation,  801  *: 
review  of  George's  **  Relations  of  Geo- 
graphy and  History,"  627 

Buchanan,  J.  Y.,  C'hemical  and  Physiesl 
Notes,  lilt 
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Buenos  Ayres — 

Geologia  de  la  Provincia  de  Buenos 
Aires,  Gontribaciones  al  Gonocimiento 
de  la,  por  R.  Hauthal,  402  f 
Buhle,  H.,  Das  Deatsohtum  in  Guate- 
mala, 402 1 
Bulgaria,    Photographs    of,    by    N.    E. 

Buxton,  530 1 
Bargklebner,  Mathias,  Tirolische  Land- 

tafeln,  785  f 
Burma — 

Burma  under  British  Rule — and  Before, 
bv  John  NUbet,  524  f 

Railway       communication       between 
Western  China  and,  273,  27G 

Vertebrate  Animals  in  India,  Ceylon, 
and.  Distribution  of,  by  W.  T.  Blan- 
ford,  524  f ;  note  on,  633 
Barrard,  Major  S.  G.,  The  Attraction  of 

the    Himalaya    Mountains    upon    the 

Plumb-line  in  India,  review  of,  by  E. 

A.  Reeves,  615 
Burton,  Captain  R.  G.,  The  Conquest  of 

Java,  654  f 
Buschan,  Dr.,  Verbreitnng,  Einlheilung 

und  Urspmng  der  slavischen  Volker- 

stamme,  523  f 
Busoga,  Uganda  Protectorate,  20 
Bnssorah,  l^rade  of  (Foreign  Office  Rep.), 

231 1 
Bnsumchwi,  Lake,  Mr.   M.  Fergusson's 

account  of,  370 
Buvnma  island,  Victoria  Nyanza,  18 
Buxton,  N.  E.,  Photographs  of  Bulgaria, 

539 1 
Buxton,  Sir   T.  Fowell,  remarks  on  the 
"Artesian  Water-supply  of  Australia," 
571 

C. 
Cacao— 

Theobroma  Cacao,  526  f 
Cabers  of  County  Clare,  their  Names,  etc., 

by  T.  J.  Westropp,  523 1 
California — 

Salt  Deposit,  A  remarkable,  by  C.  F. 
Holder.  529  f 
Calisti,    Lieut.,    Region    Kati-Bamako, 

246 1 
Callaway,  Dr.  C,  The  Zigzag  Course  of 

the  Cheddar  Gorge,  7G7  f  :  note  on,  501 
Cambodia — 

Cambodge,  Le,  par  E.  Aymonier,  395  f 
Camel — 

Foflsiles  Eamel  aus  Sudrusslaud,  von 
Dr.  A.  Nehring,  238t 
Campbell,  D.  G.,  AiiDual  Report  on  the 

State  of  Negri  Sembilan,  105  f 
Campbell,  Rev.  J.,  Mexican  Colonies  from 

the  Canary  Islands  traced  by  Language, 

529  t 
Campbell,  W.   D.,  and    the    late  S.  J. 

Becher,  Topographical   Map   of   Kal- 

goorlie,  665  f 
Canada — 

Birds,  Catalogue  of,  by  J.  Macoun,  529 1 

Coal  Measures  of,  219 
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Canada — continued. 
Early  Explorations  and  Colonisation  of 

Western  Canada,  by  Sir  J.  Hector, 

658 1 
Early    Trading    Companies     of    New 

France,  byH  .P.  Biggar,  review  of,  745 
Eboulement  k  Saint  LuC'de-Vinceunes, 

par  J.  Laflamme,  528  f 
Exploration  in  the  Country  between 

Lake  St.  John  and  James  Bay,  Re- 
port   on    the    Progress    of,    by    H. 

0*Sullivan,  2:U  t ;  note  on,  91 
Geographical  Survey  of,  by  J.  White, 

658 1 
Geological  Survey.      Annual    Report, 

234  t 
(Jeology  of.  Synopsis  of,  by  H.  M.  Ami, 

529  t 
Great  Bear  Lake  Region,  Photographs 

of,  by  J.  Macintosh  Bell,  119  f 
Modifications  remarquables  cansees  k 

rEmbouohnre    de    la    Riviere    Ste. 

Anne  par  T Eboulement  de  St.  Alban, 

par  J.  Laflamme,  528  f 
Rockies,  Canadian,  In  the  Heart  of  the, 

by  L.  J.  Steele,  529  f 
Canary  Islands — 
Kunde  des  Altertums  von  den  Canari- 

Echen  Inseln,  von  C.  MitUer,  1 06  f 
Madeira  and  the,  by  A.  Samler  Brown, 

107  t 
Cantineau,  E.,  Origine  des  relations  com- 
merciales  entre  la  Flandre  et  le  Portu- 
gal, 522 1 
Canton — 
Letters  from  Portuguese  Captives  in,  by 

D.  Ferguson,  768  f 
Trade  routes  from,  712,  713 
Cape  Colony — 
African    Wastes    Reclaimed,    by    R. 

Young,  771 1 
Alpine  Types  in  the  Vegetation  of  the 

Higher  Peaks  of  the  South- Western 

Region  of,  by  R.  Marloth,  107  f ;  note 

on,  637 
Geological  Commission,  Annnftl  Report 

of  the,  655 1 
Place-names     at    the    Cape     in    the 

Eighteenth  Century,  M.  D^^rain  on, 

217 
Report  of  His  Majesty's  Astronomer  at 

the  Cape  of  Good  Hope  to  the  Secre- 
tary of  the  Admiralty,  398  f ;  note  on, 

90 
Statistical  Register  of  the  Colony  of  the 

Cape  of  Good  Hope,  526  f 
Cape  Verd  Islands — 
Maps:    Archipelago    de    Cabo    Verde 

(Comraiss&o  de  Cartographia),  787  f 
Garden,  — ,  Trade  of  the  Island  of  Cuba 

(Foreisrn  Office  Rep.),  110  f 
Carles,  W.  R.,  letter  from,  on  the  Kinsha 
River  of  West  China,  518 ;  remarks  on 
*'  From  Shanghai  to  Bhamo,"  275 
Carlheim-Gyllenskold,  V.,  Travaux  de 
r^xpedition  sn^doise  an  Spitzberg  pour 
la  mdsure  d*nn  arc  du  m^ridien,  532  f 
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Ctirmarthensliire    Note  on  a  Submerged 
and    Glaciated    Rock -Valley    in,    by 
T.  Ck)drington,  767  f 
Caroline  Island s — 
Karolinen,  Die,   von  Dr.   M.  Friede- 

richsen,  777  f 
Karolinen  und  Marianen,  Einige  Ergeb- 
nisao  einer  Reise  naoh  den,  Ton  Dr. 
G.  Volkene,  777  f 
CarpathianB>- 
Eiszcit    in  den  Siidkarpaten,  von    8. 
Pachleitner,  228  f 
Carpentaria,   The  Diocese   of,   and   the 

Bishop  of  Carpentaria's  jonmey,  778  f 
Carpenter,  G.  H.,  Collembola  from  Franz- 
Josef  Land,  531  f 
Carrasoo,  G.,  Cdlculo   de   la    pobladdn 
probable  de  la  Repiiblioa  [Argentina] 
al  entrar  al  siglo  XX.,  402  f 
Cartography — 
Cartographie  en  1900,  par  E.  Olivier, 

405 1 
Erdkarte    in   Bfoassatab    1  :  1,000,000, 
Ueber  die  Herstellang  einer,  von  Dr. 
A.  Penck,  405  f 
Hochgebirgs-Karten,  Ueber,  von  Prof. 

Dr.  E.  Oberhummer,  405  f 
Nouvelle    Cartographie    Horalre,   par 

Prof.  H.  Frassi,  405  f 
Reliefs,  Un  noaveau  Proc^d^  de  Con- 
struction dee,  par  A.  de  OlaparMe, 

405  t 

Casati,  Major,  obitaary  of,  646 

Cascade  Mountains  of  Northern  Washing- 
ton, Climate,  etc.,  of,  by  1.  C.  Russell, 
529 1 

Cash,  C.  G.,  The  First  English  Map  of 
India,  653  t:  The  First  Topographical 
Survey  of  Scotland,  101  f 

Caspian  Sea — 
Chemistry  of  the,  by  A.  Lebedintseff, 

652  t 
Caasel,  M.  Van,  La  Haute  Cdte  dTvoire 

occidentale,  233  f 
Caucasia — 
Mammals  of  the  Steppes  of  the  North- 
Eastern  Caucasus,  by  E.  A.  Sarunin, 

769 1 
Promenade    au    Caucase    et    dans   le 
Turkestan,    par    M.    H.   Primbault, 

397  t 
Reiseskizzen  aas  Transkaukasien,  von 

W.  V.  Landesen,  231  f 
Stellung  von  Eolchis  iu  den  feuchten 
Bubtropischen    Gebieten    der    Erdc, 
von  Prof.  A.  Krassnow,  397 1 
Oayeux :  see  Ardaillon 
Cazemajou,  Le  Capitaine,  par  J.  L^tard, 

241 1 
Ceara — 
Algumas    origens  do    Ceard,    por   A. 

Bezerra,236t 
Lingua  Indigena— O  nome  Cear&,  por 
Mendes  e  Sampaio,  236  f 
Celebes — 
Geographiisch-Geologischen  Beschreib- 
ung    der    Insel    Celebes,    Entwurf 


Celebes — continued. 

einer,    von    Drs.    Paol    and    Frits 
Sarasin,  525  f 
Mededeelineon   omtrent    de   Toradja's 
van    Midden  Celebes,   door  Dr.  N. 
AdrianI,  397 1 
Ceylon — 

ilandbook   and    Directory    and    Com- 
pendium    of    Useful     Information, 
edited  by  J.  Ferguson,  105  f 
Ruines   de   Pollanaronwa,   Una  visits 

aux,  par  A.  M.  fivrard,  396  f 
South-Central,  Notes  on  the  Geology 

of,  by  J.  Parkinson,  105 1 
Vertebrate  Animals  of  India,  Ceylon, 
and  Burma,  Distribution  of,  by  W. 
T.  Blanford,  524 1;  note  on,  633 
Chaco,  Bolivia,  71 
Chad— 
Autour  du  Tchad,  par  Capitaine  Joal- 
land,  528  t 
Chagres  river,  Panama,  329 
Chaix,  P.,  Notice  sur  les  Valines  Yandoises 
du    Pigment,    522  f;     Notice    sur  les 
Travaux  de  Paul  Chaix,  par  E.  Chaix, 
409 1 
Chambezi  and  Chozi  rivers,  B.  C.  Airies, 

605 
Chang-sha,  Hu-nan  province,  722 
Channel  Islands,  Ordnance  Survey  map 

of,  784 1 
Chantre,  E.,  Les  Bedouins  d'Egypte,  527  f 
Charisius,  Hauptmanns,  Beisebericht  dei, 

528 1 
Charpentier,  M.,  Ce  que    doit    £tre  le 

canal  des  Deux- Mors,  649  f 
Charts,  New — 
Admiralty,  117,  415,  666 
Cancelled,  118,  415,  667 
Corrected,  118,  416,  667 
Danish,  538 
North  Atlantic  and  Mediterranean,  119, 

248,  416,  538,  667,  787 
Russian,  416,  668 

United  States  Hydrographic,  119, 248, 
416,  538,  668,  787 
Chatseringhi-huduk,  Tibet,  581 
Cheddar  Gtorge,  The  Zigzag  Course  of 
the,  by  Dr.  C.  Callaway,  767 ;  note  oo, 
501 
Cheling,  route  from  Canton,  713 ;  pass, 733 
Chemical  and  Physical  Notes,  by  J.  V. 

Buchanan,  111  f 
Cheng-tu,  China,  250 
Cheviots — 
Glacier-dammed  Lakes    in   the.  Evi- 
dences of,  by  P.  F.  Kendall  and  H.  B. 
Muff,  229 1 
Chewings,  C,  Notes  on  Glacial  Bedflot 
Cambrian  Age  in  Far  North  of  Sooth 
Australia,  237 1 
Chewings,  Miss  Hannah,  Amongst  Tropi* 

cal  Islands,  531  f 
Chian-kiang,  Chinn,  251 
Chicago- 
Physiographic  Ecology  of  Chicago  sod 
Vicinity,  by  H.  C.  Cowles,  235 1 
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Ghiengmai,    Trade    of    (Foreign    OfiSce 

Rep.),  106 1 
Chile  {see  cJao  Patagonia) — 

Anuario  hidrografico  de  la  Marine  de, 

775 1 
Boundary  Dispute  between  Chile  and 

Argentina,  by  Hope  Gibson,  775  f 
Diccionario  Biogr&nco  de  Estranjeros 
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Problema  de  la  Ciiina,  por  F.  de  Anton 

del  Olmet,  524  f 
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eine,  von  K.  Nishiwada,  652  f 
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Chisholm,  G.  G.,  award  to,  680,  648; 
letter  from,  on  Waldseemiiller*s  "  Soli- 
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des  lacs  Tanganika  et  Kim,  par 
A.  J.  Wauters,  398  f 

French  :  Le  Congo  fran^aia,  par  M. 
Aspe-Fleurimont,  399  f  ;  La  moyenne 
Nyanga,  par  M.  Rouhaud,  528  f; 
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Cook,  Captain,  On  the  Tracks  of,  by  Prot 

E.  E.  Morris,  777 1 
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Coral  mud  of  deep-sea  deposits,  693,  698, 

711 
Cordeiro,  Luciano,  por  F.  J.  Ferrcira  do 
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del  Monte  Bosa,  522  f 
Daiber,  Dr.  A.,  Eine  Australien  und  Slid 

seefahrt,  776 1 
Dal  or  Nesla,  74 
D'Albertis,  L.   M.,    e    della    sua    opera 
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Daly,  B.  A.,  The  Geology  of  the  North- 
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Debureau,  M.,  La  Ville  et  le  Comt^  de 

Marans,  227  f 
De'chy,  Moriz  v.  (Biography),  534  f 
Deeken,  B.,  Manuia  Samoa !  659  t 
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Diest,  W.   v.,  Karte  des  nordwestlichcn 

Kleinasien  in  yier  Blattern,  114  f 
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Steenatrup,  405  f  ;  note  on,  379 

Discovery,  The,  Arrival  at  Lyttelton, 
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Domira  Bay,  Lake  Nyasa,  Journey  from, 
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Dzoungarie  en  1898.  .652  t 
Donnet,  F.,  Deux  lettres  de  Bory  de  Saint- 
Vincent,  662  t 
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771 1 
Drude,  Dr.  O.,  Ueber  die  Ausbildung  der 

pflanzengeographischen    Kartographie, 

407  t 
Dryer,  C.  R.,  Lessons  in  Physical  Geo- 
graphy, 239 1 :  review  of,  629 
Drygalski,  Dr.  E.  v.,  Die  Deutsche  Sud- 

polar-Expedition,    404  f,    531 1»  660  t, 

778 1 
Diibi,  Dr.  H.,  Bergreisen  und  Bergsteigen 

in  der  Sohweiz,  104 1 
Dubois,  M.,  et  A.  Terrier,  Un  sibole  d*ex- 

pansion  coloniale,  242  f ;  Les  Colonies 

Fran9aises,  783  f 
Du  Bourg   de  Bogas,  M.,  expedition  in 

Abyssinia,  755 
Duffart,  C,  Sur  T&ge  des  dunes  et  des 

^tangs  de  Gascogne,  227  f 
Dufferin    and    Ava,    The     Marquis    of, 

obituary  of,  384 
Dundry    Hill,    Excursion    to,    by   8.    S. 

Buckman,  651  f 
Dunstan,  Prof.  W.  R.,  on  the  Coal  Re- 
sources of  India,  752 
Duparc  and  Pearce,  MM.,  Sur  les  roohes 

^ruptives  du  Tilai-Kamen,  228  f 
Duruksh,  Persia,  151 
Duse'n,  P.,  Beitrage  zur  Flora  der  losel 

Jan  Mayen,  531  f 
Dust-rain — 

Staubfall   von    Marz,   1901,   in    Nord- 
afrika,  etc.,  Dar  grosse,  von  G.  Hell- 
mann,  uud  W.  Meinardus,  780  f 
Dutch  East  Indies — 

Dagh-Kcgistor    gehouden    int  Casteel 

Batavia,  van  J.  A.  van  der  Chijs,  653  f 

Dy^,  Lieut.  A.  H.,  Positions  g^ographiques 

determiniSes  astronomiquemcnt  en  Afri- 

que  Ceutralo  au  cours  de  la  Mission 

Marchand,  655  t ;  note  on,  505 
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Eabth — 
Antlitz  der  Erde,  Das,  von  Ed.  Saess, 

lilt 
Eatwickelung  unserer  Erde,  Die  enie, 

nach  P.  EDgelbrethseD,  238  t 
Erdo  und  das  Leben,  Ton  Prof.  Dr.  F. 

Batzel,  reyiew  of,  500 
Gestaltungsprincips  der  Erde,  von  P. 

ReibiBch,  780  f 
Pole  of  the,  csoillation  of  the,  642 
Earthqaakes— 
BeziehuDgen  zwischen  Erdbeben  and 
Detonationen,  toq  J.  Knett,  661  f 
East,  The  Nearer,  by  D.  G.  Hogarth, 

783 1 
Ebeling,  Dr.  Max,  Die  Anfertignog  tou 
Reliefs   in   der    Schale    und    fiir  die 
Sohulen,  241  f 
Eckel,  E.  C,  The  Formation  as  the  Basis 

for  Geologic  Mapping,  660  t 
Ecuador — 

Interoceanio  communication  in,  315 
Education :  see  Geography. 
Edwards,   O.   M.,   Wales  (Story  of  the 

Nations  Series),  651  f 
Egypt— 
ArchtBology,     Egyptian,    A     Ck)ncise 
Dictionary  of,  by  M.  Brodrick  and 
A.  A.  Morton,  527 1 
Bedouins  d'Egypte,   par   E.  Ghantre, 

527 1 
Guide  to  Palestine  and  (Macmillan  & 

Ck).X410t 
Handbook     for    Trayellers,    by    Karl 

Baedeker,  399 1 
Irrigation  and  Surveys  in  1900,  note  on 

Sir  W.  Garstin's  report  on,  607 
Journey  from  Farafra  to  Siwa,  by  W. 

Jeunings-Bramly,  73  * 
Light  Railways  in,  by  J.  A.  W.  Peacock, 

399 1 
Macmillan*s  Guide  to,  reyiew  of,  866 
Publications,  Maps,  and  Plans  published 

by  the  Public  Works  Ministry,  232  f, 

771 1 
Public  Works  Department,  Report  upon 

the    Administration  of   the,  by  Sir 

W.  E.  Garstin,  232 1 
Eifel— 
Region  montagneuse  de  la  riye  gauche 

du  Rhin,  par  G.  Six,  393  f 
Eitel,  Rev.  Dr.,  Same  little-known  features 
of  China,  896  f ;    China  and  the  Far 
Eastern  Question,  768  f 
Ekstam,     Dr.,     expedition     to     Novaya 

Zemlya,  221 
Elbe— 
Bewegung    des    Elbwasserstandes  boi 

Magdeburg,  von   Prof.    J.    Maenss, 

522 1 
Statistik  der  saohsischen  Elbyerkehrs, 

yon  Dr.  K.  Ganzenmiiller,  521  f 
Elgeyo  escarpment,  Uganda  Protectorate. 

9 
Elgon,  Mount,  Uganda  Protectorate,  13 ; 


Caves  and  waterfall  of,  14:  On  the 
Slopes  of,  by  Rev.  and  Mrs.  Crabtroe 
and  Rev.  T.  R.  Buckley,  655 1 

Elliot,  D.  G.,  A  List  of  the  Land  and  Sea 
Mammals  of  North  America  north  of 
Mexico,  529 1 

Ells,  R.  W.,  The  Physical  Features  and 
Geology  of  the  PalsQOzoio  Basin  be- 
tween the  liower  Ottawa  and  St. 
Lawrence  Rivers,  528  f 

El  M'Til,  ruins  at,  Morocco,  191 

Empire,  The  Harmony  of  the:  being  a 
Series  of  Sketches  in  Pictorial  Geo- 
graphy of  the  British  Poesessions,  etc., 
534  t 

Engelbrethsen,  P.,  Die  erste  Entwicke- 
lung  unserer  Erde,  288  f 

Engell,  Dr.  M.  C,  Den  terrestriske  Nord- 
pols  Variation,  406 1 ;  on  the  Oscilla- 
tion of  the  Terrestrial  Pole,  642; 
Beitrage  zur  Kenntnis  der  geogra- 
phischen  yerhaltnisse  von  **Le8 
Landes,"  766 1 ;  note  on,  750 

Engineering  Congress,  International,  783  f 

England- 
Dust  Shower  in  the  South-West  of,  767  f 
Scenery  of,  and  the  Causes  to  which 

it  is  due,  by  Lord  Avebury,  767  t 
Wachstum  Englands,  Das,  von  Dr.  J. 
Heiderich,  662  f 

England  and  Wales — 

Maps :      Geological      Survey,     411  f ; 

Ordnance  Surveys,  113 1,  243  f,  410  f, 

535 1,  663 1,  784 ;  Reduced  Ordnance 

Survey,  by  J.   Bartholomew,    535  f, 

664 1 
Erichsen,  Mylius,  expedition  to  Green- 
land, 641 
Erie,  Lake,  Proposed  raising  of  the  level 

of,  756 
Eritrea — 
ArsU^  e  G^lima,  il  paese  degli  'Af&r 
tra  Assab  e  F Ausaa,  di  G.  Cora,  233  f 
Carta  dimostratiya  della  Colonia  Eritrea 
e  region!  adiacenti  e  lo  critiche  del 
Prof.  G.  Cora,  528  t 
Censimento  delle  popolaziono  indigene 
della    Colonia    Eritrea,    del    Carlo 
Rossini,  656 1 
SuUe  odieme  Condizioni  delP  Eritrea, 
di  A.  Parazzoli,  233 1 
Erlanger,  Baron,  Expedition  in  North- 

East  Africa,  87 
Errera,  Prof.  C,  L'epoca  delle    grand! 

scoperte  geograflche,  661  f 
Krzgebirge — 
TremblemeDts  de  terre  de  plissement 
dans  TErzgebirge,  par  F.  de  Mon- 
tessus  de  Ballore,  649  f 
Estreichor,  T.,  Globus  Biblioteki  Jagiel- 

lonskiej  z  pocaztku  w.  XVI.,  409  t 
Ethnology — 
Rassen  und  Volker,  von  Dr.  L.  Wilser, 
409  t 
Etna,  Height  of,  211 
Etna  or  Copper  river,  Alaska,  610 
Euphrates,  gorges  of  the.  Photographs  of. 


806 


INDEX. 


by  Messrs.  Huntingdon,  Knapp  &  Ward, 
788 1 
Europe — 
Astronomisch  •  Geodatisohen    Arbeiten 

des  K.  nnd  K.  Milit&r>Geographisoben 

Institutes  in  Wion,  392  f 
Condominiom  dans  TEarope  Centrale: 

Moresnet,  892  f 

Gebirgsbau  der  Agais  und  seine  allge- 
meineren  Beziebungen,  yon  Prof.  Dr. 
A.  Philippson,  392 1 

(■eografia  delle  Go/Zue  sotio  Tlmpero 
Romano,  del  Prof.  F.  P.  G^arofalo, 
392 1 

G  eografia  Greoa,  Stadi  di,  del  Prof. 
F.  P.  Garofalo,  392  f 

Halopbilen  Pbanerogamen  in  Miitel- 
europa  nordlicb  der  Alpen,  Die 
Yerbreitung  der,  yon  Dr.  A.  Scbnlz, 
:J91  t 

Historical  Atlas  of  Modem  Europe, 
from  the  Decline  of  the  Roman 
Empire,  edited  by  R.  L.  Poole,  411  f 

Hydrographisch  -  biologische  Eiforsch- 
nng  der  Meere,  Binnen-meere,  und 
tieferea  Seen  Europas,  Ueber  syste- 
matisohe,  yon  Prof.  O.  Pettersson, 
392  t 

Landbujningen  yid  Rustema  af  Oster- 

sj<")n  ooh  Kattegat,  af  A.  Bonsdorff, 

650t 
Maps :  General  Map,  by  H.  Barri^re, 

411 1;  Carto  G^logique  international 

dc  rEurope.  411 1 
Recensements  de    Population,  par    C. 

Cilvanet,  S92t 
Southern,  Crust -Basins  of,    by   Mrs. 

Ogilvie  Gordon,  395  f 
Topofrraphie     der     Feldziige     Robert 

Guiscards  gegen  das  byzantinische 

Reich,  von  Dr.  B.  Dentzer,  103 1 
Veroffentlichung  des  KonigL  Preussi- 

schen  Geodatisohen  Institutes,  766 1 
Evans,  F.  J.,  and  A.   Smith,  Admiralty 
Manual    for    the    Doyiations    of    the 
Compass,  110  f 
Evaporation  Underground,  by  E.  S.  Balch, 

780  t 
Everest,  Mount,  or  Jomokangkar,  by  D. 
,  W.  Freshfield,  653 1 
Eyrard,  A.  M.,  Une  visite  aux  ruines  de 

Pollanarouwa,  396  f 
Eyre,  Edward  John,  obituary  of,  99 
Eyre,     Lake,    South     Australia,     Prof. 

Gregory's  expedition  to,  377,  509,  607 
Eyth,  M.  v..  Die  Sprengnng  des  Eisemen 

Thors.  103t 
Eyuk  and  Boghaz,  A  Visit  to  the  Hittite 

Cities  of,  by  Rev.  G.  E.  White,  770 1 


F. 


Fabbe,  L.  A.,  L*erosion  pyr^n^nne  et  les 

alluvions  de  la  Garonne,  766 1 
Fahraj,  Persia,  160 


Farafra  to  Siwa,  A  Joomey  from,  1898, 

by  W.  Jennlngs-Bramly,  73  ♦ 
Farsan  Islands — 
Kohlenstationen  and  die  Farisan-inselo, 
yon  Z.  D.  PlCddemann,  768  f 
Fayre,  Colonel  C,  Carte  du  Theatre  de 

la  Guerre  Sud-Afrioaine,  536  f 
Fawoett,    Captain    P.    H.,    Journey   to 
Morocco  City,  189*;  Photographs  of 
Morocco,  540  f 
Fawoett,  F.,  Madras  Government  Museam. 

N&yars  of  Malabar,  396  f 
Faxebngt  bay,  Iceland,  613 
Fayiim — 
Fayiim  Depression,  The,  by  H.  J.  L. 
Beadnell,  399  f 
Felber,    T.,    Die   Allmenden    des   alten 

Landes  Schwyz,  523  f 
Ferguson,  D.,  Letters  from    Portuguese 

Oftptiyes  in  Canton,  etc.,  768  f 
Ferguson,  J.,  The  Ceylon  Handbook  and 

Directory,  etc.,  105  f 
Fergusson,  M.,  account  of  Lake  Busum- 
chwi,    Ashanti,     370  f ;      Geological 
Notes  from    Tanganyika  Northwards, 
232 1 ;  Photographs  of  Ashanti,  538  f 
Fermier,  P.,  Nouvelles  obeervations  g6>- 
logiques  sur  la  chaine  de  Belledoone, 
6491 
Fetishism,    A    Government,    by    R.   H. 

Nassau,  400 1 
Figueroa,  J.,  obseryations  on  the  Tides 
and  Sandbanks  in  the  La  Plata  Estuary, 
93 
Figueroa,  P.  P.,  Diooionario  lUogrdfioo  ds 
EstranjcroB  en  Chile,  240  f ;  El  Problems 
de  nuestras  Fronteras  del  Norte,  109 1 
Fiji- 
Meteorological  Observations  taken  at 
Siwa,  by  J.  D.  W.  Vanghan,  530  f 
Finland- 
Finland  as  it  is,  by  Harry  de  Windt, 

228 1 
Hufvudtyper  inom  de  sydfinska  land- 
skapsformema     och     berggmndctia 
betydelse  for   uppkomsten  af  dem, 
af  B.  Frosterus,  651  f 
Eatalog     ofyer     trigonometiiska    ocb 
astronomiska  punkter  i  sodra  Finland, 
etc.,  766 1 
Population  en  Finlande,  La  densite'  de 

la,  par  E.  R.  Neovius,  766  f 
Russie  et  la  Finlande,  Le  conflit  entre 

la,  par  J.  Lecleroq,  229 1 
Skogamas     inflytande     pa     Finlands 

Klimat,  af  T.  Hom^n,  651  f 
Strandbildningar  och  marina  gran&eo 
i  Eodra  ostt^i  botten  och  angransende 
trakter,  af  R.  Hammarstrdm,  651  f 
Finn,  A.,  Apuntes  de  nn  viaje  en  Penis, 

231 1 
Finsterwalder,   Dr.,  et    E.    Muret,   Le* 

variations  periodiques  des  Glaciers,  407  f 
Fiords,  by  G.  D.  Hubbard,  532  f 
Firth,  J.    B.,  The  Albany   Settlement, 

lOGf 
Fischer,  Dr.  H.,  Der  Geographieunterricht 
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an  den  prenEsisclien  hoheren  Schnlcn  ' 

nnd  die  Juni-konferenz,  227  f  | 

Fischer,    Jos.,   Die    Entdeckungen    der 

Nonnannen  in  Amerika,  f3o8  f ;  review 

of,  746 
Fish  Biver  Bush,  South  Africa,  by  W. 

T.  Black,  655  f 
Fitzner,    Dr.    B.,    Dentsohes    Kolonial- 

Handbach,  53(t 
Flabault,  M..  researches  on  the  rivers  and 

forests  in  Bussia,  751 
Flaniand,  G.  B.  M.,  Sur  la  position  geo- 

graphiqne  d'InSalah,  528 f;  note  on, 

375 
Flanders — 

Origine    des    relations    commeroiales 
entre  la  Fiandre  et  le  Portugal,  por 
E.  Oantineau,  522  f 
Flinders,  Captain,  Memorial  to,  759 
Floericke,  Dr.  C,  Marokko,  657 1 
Florida — 

Maps :  Indexed  Pocket  Map  of  (Band, 
McXallj  &  Co.),  247  f 
Fohn— 

Kntstehung  des  Fohns,  Die,  von  Prof. 

Dr.  Hofler,  lilt 

Forbes,  D.,  Beminiscenccs  of  the  Early 
Days  of  the  present  Colony  of  Queens- 
land. 237 1 

Ford,  J.  T.,  The  Present  Condition  and 
Prospects  of  the  Panama  Canal  Works, 
110  f 

Fordham,    U.    G.,    Hertfordshire    Maps, 

523 1 
Foreign  Mission  Atlas,  by  Dr.  G.  Smith, 

415 1 
Forel,  Dr.  F.  A.,  Les  seiches  de  Geneve, 

104 1 ;  Les  Seiches  des  Lacs,  407  f ;  Le 

L^man,  767  f 
Forme  Orbis  Antiqui,  von  B.  Kicpert, 

537 1 
Formosa,  North,  Trade  of  (Foreign  Office 

Bep.),  525 1 
Fort  Jameson,  Bhodesia,  603 
Forth  Valley,  Sir  John  Murray's  Scheme 

for  the  Investigation  of  the  Natural 

History  of  the,  by  Marion  Newbigin, 

651 1 

Forty-mile,  Yukon  Territory,  Mr.  Gordon's 
account  of,  640 

Foster,  A.,  Begimen  del  Bio  de  la  Plata 
y  8U  correcoion,  658  t ;  on  the  regula- 
tion of  the  Paarn^  river,  709 

Foster,  J.  W.,  The  New  Mexico,  774  f 

Foureau,  F.,  De  1* Alger  au  Congo  par 
le  Tchad,  196;  Mission  Saharienne 
Foureau-Lamy.  D*Alger  au  Congo  par 
le  Tchad,  400 1 

Foumier,  K.,  Les  plienom^nes  de  capture 
des  cours  d'eau  superficiels  par  les 
cours  dVau  souterrains,  dans  les  regions 
calcaires,  533  f ;  note  on,  512 

Fox,  Dr.  B.,  Das  Qesenke,  103  f 

France — 
Canal    des    Deux-Mers,    Co    que  doit 

6tre  le,  par  M.  Charpentier,  ^9  t 
Chaine     do     Bclledonne,     Nouvelles 


France — continued, 

observations  geologiques  sur  la,  par 

P.  Fermier,  649t 
Depots  littoraux  et  mouvements  du  sol 
pendant  les  temps  secondaires,  par 

A.  Thevenin,227t 
Dunes  et  des  etangs  de  Gasoogne,  Sor 

r&ge  des,  par  C.  Duffiart,  227  t 
Enqudte  sur  la  premiere  grande  Carte 

topographique,  cello  de  France,  par 

Prof.  L.  Drapeyron,  392  f 
Erosion  pyr^ncenne  et  les  alluvions  de 

la  Garonne,  par  L.  A.  Fabre,  766  f 
Geographischen     Charakteristik     der 

Bretagne,  Beitrage  sur,  von  Dr.  M. 

Friederichsen,  766 1 
Gironde  et  le  Golfe  de  Gascogne  au 

XVP  siecle,  par  A.  Pawlowski,  766 1 
Habitation  sur  les  Plateaux  limoneux 

du  Nord  de  la  France,  par  Prof.  P. 

Yidal  de  la  Blache,  392  f 
'^Landes,"  Beitrage  zur  Kenntnis  der 

geographischen  verhaltnissemon,  von 

Dr.  M.  C.  Engell,  766 1 ;  note  on,  750 
Maps :  Otrte  Lithologique  sousmarine 

des  C6tes  de  France,  par  M.  Thoulet, 

113 1 
Mesure  de  la  m^ridiennc  de  France, 

par  M^hain,  It  la  fin  du  XVIIP  sibole, 

par  M.  G.  Bigourdan,  649  f 
Nivellement  G^o^ral  de  la  France,  par 

M.  C.  Lallemand,  393  f 
Nouvelles  constatations  relatives  k  la 

contamination  des    r^urgences   des 

terrains    calcaires    en    France,  note 

deM.  Martel,  619t 
Population   de  la  France  d'apres    les 

resultats  du    reoensement  de   1901, 

par  V.  Turqoan,  649  f 
Becensement  de  1901  en  France,  par 

G.  CUvanet,  649 1 
B^fection  du  Cadastre,  et  la  Carte  de 

France,  par  M.  C.  Lallemand,  393  f 
Vulkanlandschaften     Central  -  Frank- 

reicbs  und  die  Spuren  ihrer  ehema- 

lio:en  Vergletscherung,  von  Dr.  M. 

Friederichsen,  649  f 
Frandon,  V.de,Du  d^veloppement  possible 
du  Commerce   entre   fa  France  et  la 
Chine,  230  f 
Franklin,  J.  H.,  La  question  de  Liberia, 

400  t 
Franz- Josef  Land — 
CoUembola  from,  by  G.  H.  Carpenter, 

531 1 
Wellman'sche    Polar-Expedition    nach 

dem    EaiEcr-Franz-Josefs-Land,  von 

G.  B.  V.  Brosch,  779 1 
Eraser,    M.  F.   A.,  remarks   on  *'  From 

Shanghai  to  Bhamo,"  276 
Fraser,  Bev.  D.,  The  Zulu  of  Nyasaland, 

526 1 
Frasfii,  Prof.  H.,  La  Nouvelle  Cartographie 

Horaire,  405 1 
Freeh,  Dr.  F.,  Fiihrer  fiir  die  geologiaohe 
Exkursion  des  XIII.  Deutschen  Gco- 
graphentages  nach  Oberschlesien,  394  f 
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French  Colonies— 
Annee  Colon iale,  par  MM.  Mourey  ot 

Brunei,  242 1 
Atlas  des  Colonies  Fran9mes,  par  P. 

Pelet,  247  t 
Colonies  Fran9ai8es,  Un  Si^clc  d'expan- 

sion  Coloniale,  par  M.  Dubois  et  A. 

Terrier,  783  f 
Siecle  d'expansion    coloniale,  par   M. 

Dubois  et  A.  Terrier,  242 1 
Statistiques  Coloniales    pour    TAnn^e 

1899.. 534  t 

Frosbfield,  D.  W.,  The  Glaciers  of  Kang- 
chenjunga,  453*;  Mount  Everest,  or 
Jomokangkar,  653  f;  remarks  at  the 
Geographical  Association  Meeting,  382 

Fricker,  Dr.  K.,  Das  Treibeis  der  ant- 
arktischen  Meere,  404  f 

Friedorichsen,  Dr.  Max,  Die  Vulkan- 
landschaftenCentral-Frankreichs,649t ; 
Beitrage  zur  geographischen  Charak- 
teristik  der  Bretagne,  etc.,  766 1 ;  ex- 
pedition to  the  Tian  Shan,  754 

Friedrich,  E.,  Die  Anwendung der  Karto- 
graphischenDarstellungsmittel  auf  wirt- 
schaftsgeographisohen  Karten,  534  f 

Friquegnon,  Commandant,  Tonkin  ct 
Haut  Laos,  786  f 

Fritz,  Bezirksamtmann,  Bericht  iiber  die 
Insel  Bota,  237  f 

Froc,  P6re  A.,  L'atmosphbre  en  Extrfirac- 
Oricnt  pendant  les  six  mois  froids, 
653  t 

Frosterus,  B.,  Hufvudtyper  inom  de 
sydtinska  landskapsformerna  och  berg- 
grundeos  betydelse  for  uppkomsten  af 
dem,  651  f 

Fuchs,  T.,  Die  Verbreitung  der  Thier- 
welt  im  Bodensee,  522  t 

Fuss,  V.  von,  Tafel  zur  Berechnung  der 
Uohe  und  des  Azimuts  der  Gostirne, 
405 1 


G. 


Gaiba  laguna,  Bolivia,  66 

Galla  countries,  Baron  Erlangor*s  ex- 
pedition in  the,  87 
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Dunes  and  Landes  of.  The,  393  f 
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Payne.  498 
Deutschen       Huchschulen,      Geogra- 

phische  Unterriclit  an  den,  242  t 
Education,  Tho  Importance  of   Geo- 
graphy in,  by  Right  Hon.  J.  Bryce, 

301* 
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241 1 
Maps  in  Geography  Teaching.  The  Use 

of,  by  A.  W.  Andrews,  241  f 
Mathematische    Geographic    in    ihrer 
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Zweck  und  Methode,  von  E.  Hartort, 

242 1 
Geologic  Mapping,  The  Formation  as  the 
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Yukon  Territory,  640 
Gordon,  Mrs.  Ogilvie,  The  Crust-Basins  of 

Southern  Europe,  395  f 
Gormaz,  F.  V.,  Depressions  and  Elevations 

of  the  Southern  Archipelagoes  of  Chile, 
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Lines  ...  in  the  Philippines,  664  f 
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Venezuela-British  Guiana  Boundary 
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keit  in  Italien  nach  M.  Baratta,  von 

G.  Gerland,  244 1 
•*  Mistpoeffers "    italiani,   A   propoeito 

dei,  del  M.  Baratta,  650  f 
Popolazione  del  Regno  d'ltalia  secondo 

i  risultati  del  Censimento  gencrale, 

del  E.  Raseri,  228  f 
Umbrian  Towns.    Grant  Allen's  His- 
torical Guides,  by  J.  W.  and  A.  M. 

Gruickshank,  394  f 
Ivanoff  and  Bats^vich,  MM.,  description 

of  the  Sikhota-alin,  215 
Ivory  Coast — 
Cote  d'lvoire,  A  la :  La  Sussandra, 

M.  G.  Thomann,  399  t 
Haute  Cdte  d'lvoire  occidentale,  par  M. 

van  Casse],  233  f 
Maps:  Carte  de  la  Cote  d'lvoire,  par 

A.  J.  Bourdaiiat,  413 1 
Populations        Anthropophages       du 

Cavally,  par  Captain  D'Ollone,  399  f 


J. 


Ja  river,  Kamerun,  211) 
Jaap,  W.,  Marokko,  657  t 
Ja-chu  river,  587 

Jack,  Dr.  Logan,  remarks  on  the  *'  Arte- 
sian Water-supply  of  Australia,"  575  : 
From  Shanghai  to  Bhamo,  249  * 
Jacqmin,  L.,  Macao,  396  f 
Jaeger,  J.,  Das  Bozener  Land,  391 1 
Jamaica — 
And  the  Imperial  Direct  West  India 

Mail  Service,  by  T.  Rhodes,  776  f 
Handbook  of  Information  for  Intending 
Settlers,  with  Notes  for  Visitors,  530  f 
Handbook  of,  for  1902.     Compiled  bv 
T.    L.  Roxburgh  and  J.   C.    Ford, 
776 1 
Jamaica,  by  H.  T.  Thomas,  776  f 
Jan  Mayen — 

Flora  der  Insel  Jan  Mayen,  Bcitiiige 
zur,  von  P.  Duse'n,  531 1 
Januasch,  Dr.  R.,  Karte  von  Siidbrasilien, 

115t 
Japan — 

Dreiunddreigsig    Jahre   in    Ost-Asien, 
von  M.  von  Brandt,  231  f 
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Japan — continued. 

Rrdbebcnforschang  in  Japan,  von  Di. 

N.  Yamasaki,  231  f 
Fihh    Fauna    of,  by  President   D.  S. 

Jordan,  231  f 
Foreign     Trade     and     Shipping     of 

(Foreign  Offi.-e  Rep.),  C34  f 
Grammatik  der  JapaniBclien  Umgang^- 

aprache,  von  A.  oeidel,  396 1 
Holiday  in,  by  Rev.  J.  W.  Heywood, 
231 1 
Jaquet,  J.  IJ.,  The  Iron  Ore  Deposits  of 

New  South  Wales,  237  f  ;  note  on,  94 
Java — 
Auf  Java  und  Sumatra,  von  Dr.  K. 

Giesenhagen,  7691 
Conquest  of,  by  Captain  B.  G.  Burton, 

054 1 
De    uitbarating    van    1593:    Raun    of 
Ringgit?  door  F.  J.  Niermeyer,  654  f 
Jenniugs-liranily,   W.,   A   Journey   from 

Farafra  to  Siwa,  1898.  .73  ♦ 
Jesup      expedition      to     North-Eastem 

Siberia,  215 
Jibuti,  Count  Wickenburg's  journey  from, 

to  Lamu.  216 
Joallaod,    Captain,    Autour    du    Tchad, 

528 1 
Johnston,  Sir  Harry,  The  Uganda  Tro- 
tectorute,  Ruwenzori,  and  the  Semliki 
Forest,  1  * ;  Notes  on  African  Subjects 
of      Special      Interest,     398 1;     The 
Protectorates    of     Great     Britain     in 
Tropical  Africa,  055 1 
Johnston,  W.  &  A.  K.,  Special  Map  of 
South    Africa,     530  f;    The    Victoria 
Regina  Atlas,  110  f 
Joko :  see  Kamerun 

Joly,  Prof.  J.,  The  Circulation  of  Salt  and 
Geological  Time,  238  f;  On  the  Inner 
Mechanism  of  Sedimentation,  532 1 
Jongri,  Himalayas,  471 
Jonsong  La,  Kangchenjunga,  450 
Jordan,  President  D.  8.,  The  Fish  Fanna 

of  Japan,  231 1 
Jordan — 

Notes  on  a  Cross  Jordan  Trip,  by  Rev. 

J.  13.  Nies,  232t 

Juan  de  Nova  et  Europa,  par  P.  de 
Kadore',  398  f 

Jukes-Browne,  A.  J.,  The  Student's  Hand- 
book of  Stratigraphicul  Geology,  600  f 

Jung,  Dr.  E.,  Fortschritte  der  geograph- 
ischeu  Forschungen  und  Reisen  im 
Jahre  1900.  Aiutralien  und  die  SUdsee, 
242 1 


K. 


Kabru,  Himalayas,  471 

Kachin  tribes  and  villages,  272 

Kadei  river,  Sanga  basin,  750 

Kafue  and  Zumbo  Districts,  Journey  to 

the,  by  r.  II.  Belby,  005  * 
K4in,  district  of,  Persia,  149,  162 
Kala,  Lake  Tanganyika,  599 


Kalahari — 

Hydrographie  des  nordlichen  Kalahari- 
Beckons,  von  Dr.  S.  Paasarge,  400  t 
Kala-i-Sang,  or  Kala-iBeiza,  Persia,  165 
Kala  Zarri,  Persia,  155 
Kalgoorlie,  Topographical  Map  of,  bused 

on  Tacheometric  Surveys,  oy    W.  D. 

Campbell  and  the  late   8.  J.  Becher, 

665 1 
Kamasia  tribe,  Uganda  Protectorate,  9 
Kambachen,  Uimalayaa,  470 
Kamchatka,  Jesup  expedition  in,  215 
Kamennye  islands,  Arctic  ocean,  477 
Kamerun — 
Astronomische    Ortsbestimroungen    in 
Kamerun,  von  Prof.  M.  Schnaoder, 
656 1 
Bakwirivolk  in  Kamerun,  von  A.  Siedel, 

283 1 
Begleitworte     zu    der    Karte     **  Die 
Flussgebiete  des  Mungo  und  Unteren 
Wuri,"  von  M.  Moisel,  657 1 
Eisenbahn     Victoria-Mundame,     Zor, 

von  Dr.  A.  Schulte,  S99t 
Expedition    des    Freiberm    ▼.    Stein, 

399  t,  057  t ;  uotes  on,  218,  C38 
Expedition  des  Hauptmanns  v.  Schim- 
melpfennig    von    Ngutte    IL    nach 
Yabassi,  &richt  iiber  die,  233  f 
Frontibre    entre    le    Cameroun    et  le 

Congo,  Une  violation  de  la,  400  f 
Hohenmessungen    von    Dr.    Each    in 
Kamerun,  von  Dr.   v.    Danckelman, 
656 1 
Joko,  Bereisung  des  Gebietes  audlich 

und  siidostlioh  von,  107  f 
Land-  und  Yolkerkunde  von  Kamema- 
Hinterland,  von  G.  Spellenberg,  657 1 
Maps:  Beisewege  des  Preabyteriaoer- 
Missionars  Alexander  Ross  von  Alt- 
Kalabar  ins  Kamerun    Gabiet,  von 
P.  Langhans,  786  f 
Reise  ins    N.-W.-Gebiet    des    Hinte^ 
landes  von,  Bericht  iiber  meine,  voa 
G.  Spellenberg,  107  t 
Stationsanlage  am  Crosafluas,  400  f 
Kammerling,  P.,  Georg  B.  Mendelssohn 
uud  Seine  Schildcrung  dea  Riesenge- 
birges,  241  f 
Kan,  Dr.   C.    M.,    Die    ncueaten    Fort- 
schritte    der    Keuntnis    von    Sumatra, 
7091 
Kan  tributary  of  the  Yang-tse,  712 
Kangchenjunga,  The  Glaciers  of,  by  I). 

W.  Freshfield,  453  * 
KaLg-wha,  by  Rcv.  M.  N.  Trollope,  654 1 
Kant-Luplacesche    Hypothese     uud    die 
Geographic,  vou  Prof.  Dr.    F.  Batzel, 

406 1 
Kara  Sea — 

Exploration  of  the,  Russian,  378 
Karema,  Lake  Tanganyika,  599 
Karpathos,  L'llo  de,  par  H.  Hauttecceur, 

231 1 
Kasai,  Upper,  survey  of  the,  by  Mr.  F. 

Schiudler  (with  map),  505 
Ktuamn,  British  Central  Africa,  604 
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Kashmir- 
Pir  PiiDJal  Range  and  Tattioooti  in,  by 

Dr.  E.  F.  Neve,  653 1 
Valley,  route  from  the  Indus  to   the, 
631 
Katanga — 
Grottes  et  Troglodytes  du  Ka-Tanga, 

par  Captain  C.  Lemaire,  655  f 
Mission  Scientifique  du,  par  Captain  C. 
Lemaire,  526 1,  527 1 
Kati-Bamako,  Region,  par  liieut.  Calisti, 

246 1 
Katzer,    Dr.    F.,    Die    ehemalige  Yer- 

gletscherung  der  Vratvioa   planina  in 

Bosnicn,  391 1 
Kaulun,  Plan  of  (Public  Works  Dep.), 

245 1 
Kavirondo  bay,  Victoria  Nyanza,  12 
Kaznakoff,  M.,  explorations  in  Tibet.  577, 

578 
Keane,  Prof.  A.  H.,  The  Gold  of  Ophir, 

Whence  brought  and  by  Whom  ?  409  f ; 

review,  361 ;  Central  America  and  West 

Indies;   review   of,  by  Colonel   6.  E. 

Church.  622 
Kearney,  Lieut.  T.  A.,  Uniform  Systems 

of    Buoyage    as  adopted    by    various 

Maritime  Nations,  787  f 
Keilhack,  Dr.,  Zur  Geologie  und  Morpho- 

logie  der  Umgebung  Stettins,  522  f 
Keis,  island  of,  Persian  gulf,  59 
Keller,  Dr.  C,  Die  landwirtschaftlichen 

Zustande    im    afrikanifichen    Osthom, 

657 1 
Kendall,  P.  F.,and  H.  B.  Muff,  Evidences 

of  Ancient  Glacier-dammed  Lakes  in 

the  Cheviots,  229  f 
Kennedy,  A.  B.  W.,  The  Alps  in  1864, 

by  A.  W.  Moore,  edited  by,  765  f 
Kennelly,  — ,  The  Atlantic  Ferry :  Louis- 
burg  and  Milford  Haven,  239  f 
Kentucky,    Photographs    of,    by     Miss 

Semple,  120  f 
Kerguelen  Island — 

Ausprache  des  namens  Kerguelen, 
Ueber  die,  von  Dr.  O.  Schluter,  777  f 

German  Antarctic  Expedition  at,  611 

lies  Kerguelen :  Centre  soientifique  de 
I'exp^dition  allemande,  237  t 
Kerremans,  M.,  journey  in   the  basin  of 

the  Upper  Sanga,  755 
Key  Islands — 

Key  Oder  Kii-Inseln  des  O.  I.  Archi- 
pelago, aus  dem  Tagebuche  eines 
Colonistc,  von  Kapt.  H.  G.  Langen, 

525 1 

Keyes,  C.  B.,  Composite  Genesis  of  the 
Arkansas  Valley,  235  f 

Kharga  Oasis :  its  Topography  and  Geo- 
logy, by  John  Ball,  527  f 

Khunza,  Himalayas,  470 

Kiau-chou — 
Entwicklung  des  Kiautachou-Gebietes, 

von  Maercker,  652  f 
Tflingtau  und  Kiautschou,  768  f 

Kibero     Springs,    Unyoro,    Analyses    of 
Samples  of  Water  and  Salt  from,  50 


Kiepert,  Dr.  R.,  Formie  Orbis  Antiqui, 
537 1;    Karte    von    Kleinasion,    245  f, 

411 1,  786 1 

Kikamba  Language,  Vocabulary  of  the, 
by  8.  Watt,  655  f 

Kikuyu,  country  of,  Uganda  Protectorate, 
2 

Kilimanjaro,  Mount,  Dr.  Carl  Uhlig's 
ascent  of,  755 

Kimball,  H.  H.,  Ice  Caves  and  Frozen 
Wells  as  Meteorological  Phenomena, 
407 1;  note  on,  220;  the  General  Cir- 
culation of  the  Atmosphere,  780  f 

Kimolos,  L'lle  de,  par  H.  Hauttecoeur, 

650 1 
King,   W.  J.    H.,    Photographs    of   the 

Algerian  Sahara,  538  f 
King  Charles'  Land — 

Bidrag  till  Kung  Karls  lands  geologi, 
af  A.  G.  Nathorst,  not 

Konig    Karl    Land    and    North-East 
Green1and,Geology  of,Prof.  Nathorst*s 
observations,  510 
King  George  Island,  South    Shetland^, 

761 
Kingsley,  Mary,  by  Mrs.  J.   R.   Green, 

409 1 ;   From    an  African  Standpoint, 

by  Rev.  M.  C.  Hayford,  534 1 
Kinsha  river  of  West  China,  letter  from 

W.  R.  Carles  on,  518 
Kirando,  Lake  Tanganyika,  599 
Kirch hoff,  Dr.  A.,  una  Dr.  K.  Hassert, 

Bericht  iiber  die  neuere  Litteratur  zur 

deutschen  Landeskunde,  766  f 
Kishm,  Persian  gulf,  127 
Kivu— 

Kivu-Vulkane,    Die,    von  Hanptmanu 
Herrmann,  526  t ;  note  on,  217 
Knapp :  see  Huntingdon 
Knett,  J.,Ueberdie  Beziehungen  zwischen 

Erdbeben  und  Detonationen,  661  f 
Knipping,    E.,    Sturmtabellen    fiir    den 

Atlantischen  Ozean,  111  f 
Knowles,  W.  J.,  Report  on  the  Historic 

Remains  from  the  Sandhills  of  the  Coast 

of  Ireland,  523 1 
Knudsen,  M.,  L'Oc^nographie  des  d^- 

troits  danois,  619  f 
Kobdo,  lakes  and  river,  578 
Koch,  R.,  Eiu  Versuch  zur  Immunisirnng 

von  Rindern    gegen    Tsetsekrankheit, 

398  t 
Koattlitz,  Dr.  R.,  Polar  Work :   What  it 

is.  etc.,  238 1 
Kohlsch  litter.  Dr.  E.,Diekartographisohen 

und      geophysischen      Arbeiten      der 

Pendel-Expedition    ...  in    Deutsch- 

Ost-Afrika,  656  f;   note  on,  639;   Die 

Grabenlander  im  Nordlichen  Deutsch- 

Ost-Afrika,  528  t 
Kola  Peninsula— 

Geologischo  Entwicklung  der  Halbinscl 
Kola    in    der    Quartarzeit,    von   W. 
Ramsey,  767 1 
Kolbe,  Prof.  H.  J.,  Ueber  die  Entstehung 

der  zoo-geographischen  Regionen  auf 

dem  Kontinont  Afrika,  654  f 
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Ko^umadalu  atoll,  Maldives,  283 

Kongo :  see  Congo 

Koppenaiue  Expedition  in  Dntch  Gniana, 

758 
Kopsch,  H.,  Britain*8  Trade  with  China, 

105  t 
Ebsdak,  Dr.  J.,  La  Ik)8nie  et  THerze- 

govine,  391 1 
Koslows,    P.    K.,    Nachrichten   von    der 

Expedition  Ton,  von  General  Krahmer, 

768 1 
Kosova  tribe,  Uganda  Protectorate,  4 
Koweit — 

Affaire  do  Konei't,  par  H.  de  Peyerlm- 
hoff,  231 1 
Kozloff,    Captain    P.    K.,    The    Bassian 

Tibet    Expedition,    1899-1901.  .576  ♦  ; 

expedition  in  Central  Asia,  85 
Krafft,  H.,  A  travers  le  Turkestan  Bnsse, 

654 1;  review  of,  by  W.  R.  Bickmers, 

743 
Krahmer,  General,  Nachrichten  von   der 

Expedition  P.  K.  Koslows,  768  f 
Krassnow,  Prof.    A.,  Die    Stellnng  von 

Kolohis  in  den  fenchten  subtropischen 

Gebieten  der  Erde,  397  t ;    Die  Flora 

der  siidrussischen  Steppen,  395  f 
Kraiiske,  Marie,  Breslaus    Stellung    im 

Schnellverkehr,  227  f 
KrauBs,    P.,    Badfahrer-Uebersichfskarte 

von  Deutschland  und  den  benaohbarten 

LdnderD,  113t,  535t 
Eretschmer,    Dr.    K.,  Die  Beziehungen 
zwischen  Geographic  und  Geschichte, 

410 1 
Kroustadt    to    Vladivostok    and    return. 

Instructions  for  Sailing  from,  765 1 
Kropoikin,  Prince,  on  Altitudes  in  Asiatic 

Bussia,  634 
Krng,    Martha,    Die    Kartographie    der 

Meere^stromungen,  532  f 
Kruse,  Dr.,  Botanical  Expedition  to  East 

Greenland,  378 
Kuan  go  river,  Ubangi  basin,  89 ;  Voyage 

d'exploration   dans  I'int^rieur   du,  par 

M.  Seguin,  233 
Kunn-Go-Chen,  Kan-su  province,  r)94 
Kuganguak  valley.  Disco  island,  379 
Kuh-i-Hezar,  Persia,  167 
Kuh-i-Khoja,  Persia,  144 
Kurdistan,     Central,    by    Major    F.    B. 

Mauneell,  106 1 
Kurdistan,  Dans  le,  par  P.  Galland,  770  f 
Kuskokwim  river,  Alaska,  610 
Kwang-tnng  province,  734 


Labbador — 

Geology   of  the   North-East  Coast  of, 

by  K.  A.  Daly,  774  f 
Life  in,  by  W.  T.  GrenfeU,  520  t 
Laccadives — 

Fauna  and  Geography  of  the  Maldive 
and  Laecadive  Arcnipelagoes,  by  J. 
S.  Gardiner,  396  f 
Fornjation  of  the,  277 


Lacger,  M.  Tabb^  L.  de,  La  plaine  hon- 

groi£e :  Alfold  et  Poszta,  522  f 
Lachen  and  Laohong  valleys,  464,  474 
Lacy,  G.,  A  Century  of  Ezploratioa  in 

South  Africa,  772  f 
Lddis,  Persia,  139 
Ladoga — 

Lac  de  Ladoga  an  point  de  vne  tbenni- 
que,  par  Lieut-Colonel  J.  de  Scho- 
kalsky,  894  t 
Ladyghin,  M.,  explorations  in  Tibet,  577, 

578 
Lahache,  M.  J.,  L'eau  dans  le  Saharm, 

233  t 
Lake  District,  Highways  and  Byways  in 

the,  by  A.  G.  Bradley,  104  f 
Lakes,  recent  papers  on,  380 
Lallemand,  Ch.,  Le  Nivellement  Qin^rtA 

de  la  France,  393  f ;  La  B^feciion  da 

Cadastre,  et  la  carte  de  France,  393  f 
Lamington,      Lord,     remarks    on    the 

**  Artesian  Water-supply  of  Australia,'' 

570 
Lamraens,  H.,  Le  chem  de  fer  de  La 

Mecoue  et  los  musulmans  indiens,  770  f 
Lamu,  Count  Wickenburg's  journey  from 

Jibuti  to,  216 
Land-areas — 

Problem  frUheren  Landsosammenhangs 
auf  der  siidlichen  Erdh&lfte,  von  Dr. 

H.  Simroth,  780t 

**  Landes  "  of  Gascony,  Dr.  Engell  on  the, 
750 

Landesen,  W.  v.,  Beiseskizzen  aus  Trans- 
kaukasien,  281  f 

Langhans,  P.,Politisch-militariBobe  Karte 
von  Afghanistan,  Persia  nnd  Vorder- 
Indien,  114t;  Spezialkarte  von  Mam- 
ngu  und  Utembne,  536 1;  Die  Was- 
sererwerbs-Bevolkerung  im  Deutschen 
Beiche,  393 1 ;  Beisewege  des  Presby- 
terianor-Missionars  Alexander  Boss  von 
Alt-Kalaber  ins  Kamenin  Gebiet,  786  f 

Langler,  Mr.,  remarks  on  the  **  Artesian 
Water-supply  of  Australia,'*  573 

Langley,  S.  P.,  Diary  of  a  Voyage  from 
San  Francisco  to  Tahiti  and  Betum, 

531 1 
Laos — 
Le  Laos,  par  L.  de  Beinach,  524  f 
Tribus  Khas  du  Bas-Laos,  2301 
La  Plata- 
Ecuador,  Island  of,  Arohieological  In- 
vestigations on  the,  by  G.  A.  Dorsey, 
402  t 
Estuary,  Tides  and  Sandbanks  in  the, 
J.  Figueroa*8  observations  on  Uie,  93 
Begimen    del    Bio  de  la  Plata  y  su 
correccion,  por  A.  Foster,  658  f 
Lapparent,  A.  de,  La  Question  des  P^n^- 
plaines  cnvisag^e  k  la  lumi^re  dea  faits 
g^ologiques,  4^7  t ;  Le  Problfeme  Alpin, 
765 1 
Lateritfrage,  Zur,  von  Dr.  O.  Lenz,  406  f 
Latitude  Variation — 

Veranderlichkeit    der    geograpbisohen 
Breiten,  von  Dr.  T.  Albrecht*  406  f 
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Latitudes  and  LoDgitudes — 
Accei-sioDS  to  Collection  of,  780  f 

Lavngne,  P.,  Re'partition  de  la  population 
en  Anpleterre  au  conrs  du  XIX*  si^le, 

395 1 

Leclercq,  J.,  Le  con  flit  entre  la  BuBsie  et 
la  Finlande,  229 1 ;  letter  from,  on  the 
Belgian  Antarctic  Expedition,  519; 
Voyage  d'une  Fran^aise  dans  Tlndo- 
Cbine,  525  f 

Le  Conte,  Joseph,  in  the  Sierra,  by  Frank 
Soul^,  662 1 

Lee,  Sidney,  Dictionary  of  National  Bio- 
graphy, 240  t 

Leeds,  Bradford  and  York  District, 
Cyclists'  Road  Map  of  the,  by  J. 
Bartholomew,  785 1 

Leeward  Islands,  Reforestation  and  Rain- 
fall in  the,  by  W.  H.  Alexander,  110  f 

Lei-ho  coal-field,  726 

Lei-bo  tributary  of  the  SiaDg  kiang,  718 

Lemaire,  Captain  C,  The  Congo-Zambezi 
Water-parting,  173  ♦  ;  Grottes  et  Trog- 
lodytes du  Ka-Tanga,  655  t ;  Mission 
Scientifique  du  Ka-Tauga,  526  f,  527  f 

Lemcne — 
Piena  del  fiumo  Lemene  in  relazione 
alia  funziono  moderatrice  dell'  Estu- 
ario,  del  G.  L.  Bertolini,  522  f 

Lenfant,  Capitaine,  La  navigation  du 
Niger,  400  f;   La  mout^   du   Niger, 

400 1 
Lenz,    Dr.    O.,    Fortscbritte    der    g©o- 

graphiichen  Forschungen  und  Reisen 

im    Jahre    1900.    Afrika,    242  f:    Zur 

Lateritfraf?c,  406  f 
Leotard,    J.,    Le    Capitaine    Cazemajou, 

241 1 
Le  Ronx,  H.  M  ,  Explorations  in  Southern 

Abyssinia,  87 ;  M^n^ik  et  Nous,  654 1  ; 

Voyage  au  Ouallaga.  Itineraire  d'Addis- 

Ababa  au  Nil  Bleu,  397  f 

Le  Souef,  W.  H.,  Notes  of  a  Visit  to 
Western  Australia,  659  f 

LevelliDg — 
Ajuste  de  los  Instrumentos  de  nivelar, 
por  F.  Blume,  532  f 

Lewis,  Rev.  Thomas,  The  Ancient  King- 
dom of  Kongo :  its  Present  Position  and 
Possibilities,  541*;  Itineraries  in  Portu- 
guese Congo,  526  f 

Lhasa — 
Premiere  photographie  de  Lhassa,  par 
J.  Deniker,  397 1 

Lhonak,  Himalayas,  455,  458,  467 

Liao-Tung — 
Liao-Toung,  La  presqu'  !le  de,  par  H. 
Bleton,  229 1 

Liberia — 
Question  de  Liberia,  par  J.  H.  Franklin, 

400 1 
Li- kiang,  Yun-nan,  264 ;  peaks  north  of, 

268 
Limestone  Begions :  see  River  capture 
Limnology — 

Einige  Kapital  aus  der  Modemen  Seen- 
forschung,  von  Dr.  Halbfass,  532  f 


Limnology—  contin  ued. 

Revue  de  Limnologie,  par  C.  Rabot,407  f 

Seenforsobung,  Systematische  inter- 
nationale,  von  Dr.  W.  Halbfass,  407 1 

Wissenschaftliche  .  .  .  limnologisober 
Landesanstalten,  von  Dr.  W.  Halb- 
fass, 780  t 
Lindman,  C.  A.  M.,Beitrage  zurPalmen- 

Flora  Sadamerikas,  530 1 
Little,  Mrs.  Archibald,  The  Land  of  the 

Blue  Gown,  768  f 
Liverpool — 

Maps :  Plan  of,  by  J.  Bartholomew,  1 14  f 
Liverpool  Bay,  Chart  of,  surveyed  by  H. 

Belam  and  H.  G.  Ashton,  244  f 
Livingstone    Gold  Medal  of  the  Royal 

Scottish  Geogra]>hical  Society,  381 
Livingstonia  Mission  of  the  United  Free 

Church  of  Scotland,  Report,  526  f 
Loangwa  river,  Rhodesia,  604 
Lobai  river,  French  Congo,  639 
Lochmann,  Colonel  J.    J.,  La  nouvelle 

carte   murale    de   la    Suisse  pour  lea 

^coles,  104 1 
Lofty,  Mount,  South  Australia,  Memorial 

to  Captain  Flinders  on,  759 
London — 

Greater,  The  Geography  of,  by  A.  M. 
Davies,  767  t 

Ordnance  Survey  Plan  of.  Revision  of 
the,  83 

Philip's  practical  **  Index"  Guide  to,  by 
W.  O.  Aves,  229  f 

School  Board,  Conference  on  the  Teach- 
ing of  Geography,  81 
Longitude — 

Accessions  to  Collection  of  Latitudes 
and  Longitudes,  780  f 

Appareil  pour  mesurer  les  differences 
de  longitude  \k  I'aide  de  la  photo- 
graphie,  par  M.  G.  Lippmann,  780  f 

By  Equal  Altitudes,  by  H.  B.  Goodwin, 
660 1 

By  Equal  Altitudes  near  Noon  at  Sea, 
by  W.  Hall,  660  f 
Lorraine,  Un  coin  de,  par  A.  Merchier, 

393 1 
Lone,  Origines  de  la  source  de  la,  par  M. 

A.  Berthelot,  227  f 
Lovisato,  Prof.,  measurements  for  highest 

point  of  Sardinia,  751 
Lualaba  river.  Central  Africa,  188 
Lnau  river.  Upper  Kasai,  505 
Lugard,  Sir  F.  D.,  Medal  awarded  to, 

629,  647 
Lngeon,  Prof.,  Recherchcs  sur  I'origlne 

des   valines    des   Alpes    ocoidentales, 

648 1 ;  note  on,  210 
Luksch,  Prof.  J.,  Das   Seeboden-Relief 

des  Adriatischen  Meerea,  108  f 
Lukuleshi  river,  183 
Lulua  river,  Congo-Zambezi  divide,  182 
Lunet    de    Lajonquifere,    Capitaine    E., 

Atlas  Arch^logique  de  I'lndo-Chine, 

412 1 
Lnng-an,  China,  254 
Lusihan,  Dr.   F.   von,   Ueber  die  alten 
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Handelsbezieliungen  yon  Benin,  400  f ; 
Yorsoblage  zur  geographisohen  Nomen- 
klatur  der  Sudsee,  401 1 
LyburD,  E.    St.  John,  Prospeoting   for 
Gold  in  CO.  Wicklow,  etc.,  523  f 


M. 


Macao,  par  L.  JaoqmiD,  396  f ;  L'exten- 

sion  de,  par  R.  C,  7681 
Macedonia — 

Journey  in,  by  A.  A.  Basbmakov,  104  f 
Mac^doine  et  ses  habitants,  par  Testis, 

229 1 
MoEwan,  J.,  The  Geographical  Distribu- 
•      tion  of  the  Tea-Plant,  408  f 
McGee,  W  J,    Ice   Caves   and    Frozen 

Wells,  532 1 
Macgregor,  Sir  W.,  Malaria  and  its  Pre- 
vention, 112  t 
Mackenzie,    G.     S.,    remarks     on     the 

"Ancient    Kingdom  of   Kongo,"   558, 

559 
Mackinder,  U.  J.,  Britain  and  the  British 

Seas,  523  f  ;  review  by  Dr.  H.  E.  Mill, 

489 
MoKinley,  Mount,  Alaska,  610 
McKinney,  H.  G.,    Intercolonial   Water 

Rights  as  affected  by  Federation,  403  f  ; 

note  on,  7t>0 
McKinnon,   Cb.,  Journey  from    Domira 

Bay,    Lake    Nyasa,  to   Fife,   on    the 

Tanganyika  Plateau,  603  * 
Maclear,  Vice- Admiral,  Arctic  Pilot,  779  f 
Macmillan's  Guides:  Italy,  Eastern  and 

Western  Mediterranean,  and  Palestine 

and    Egypt,   228  f,   394  f,    410  f;    re- 

view  of,  366 
Macoun,  J.,  Catalogue  of  Canadian  Birds, 

529 1 
Macquarie    island,    the  Discovery's  visit 

to,  442 
Madagascar- 
Arab     Immigration    into    South-East 
Madagascar,  by   Rev.   G.   A.  Shaw, 

772 1 
Capital  of,  374 
De'veloppement    de,  par    G.    Gallieni, 

687 1 
Histoire  de  la  decouverto,  de,  par  A. 

Grandidier,  772  f 
Histoire  de  I'occupation  du   territoire 

dfs  Antaimorona,  par  C.  Huet,  657 1 
Histoire  physique,  natnrelle  et  politique, 

par  A.  Grandidier,  657 1 
Or  a  Madagascar,  par  J.  Servigny,  657  f 
Pays  Antanosy,  Le,  par  Lieut.  Sainjon, 

657 1 
Bcssources  mini^res  de,  par  P.  H^rault, 

657  t 
Southern,  M.  G.  Grandidier's  journey 

in,  90 
Madeira — 

Land  of  the  Wine,  being  an  account  of 
tho  Madeira  Islands,  by  A.  J.  Drexel 
Blddle,  107  f 


Madeira — continued. 
London  to.  The  Voyage  Southward  of 

the  Discovery,  by  Dr.  H.  R.  Mill,  417  * 
Madeira  and  the  Canary  Islands,  with 

the  Azores,  by  A.   Samler    Brown, 

107 1 
Madeira  e  o  sen  olima,  pelo  Dr.  J.  A. 
Martins,  657  f 
Madrid  Geographical  Society — 
Repcrtorio  de  Poblicaoionecy  Tareasde 
la  Sociedad  Geogrdfica  de  Madrid,  per 
R.  B.  y  Rozpide,  534  f 
Madrolle,     C,    Lee     premiers    voyages 

fran9ais  k  la  Chine,  652  f 
Maenss,  Prof.  J.,    Beweznng   des    Elb- 

wasserstandes  bei  Magdeburg,  522  f 
Maeroker,    Herr,  Die   Entwioklang    des 

Kiautschou-Gebietes,  652  f 
Magellan — 
Landschaftsformen       der       Magellan- 
Lander,  eta,  von  Dr.  O.  Nordenskjold, 

403  t 
Straits  of,  313 
Magila  in  Picture.    A  series  of  Ulustra- 
tions  of  the  Places  and  People  in  the 
Usambara  District,  399  f 
Magnetic  Pole,  North,  A  proposed  Expe- 
dition to  the,  by  Captain  R.  Amundsen, 
97,  484  ♦ 
Magnetism :  see  Terrestrial  Magnetism 
Magnitnaia  Mount — 
Mont  Magnitnaia  et  ses  alentonrs,  par 
J.  Morozewicz,  894  f 
Maguire,  H.  R.,  Panoramas  of  Nature  .  .  . 

in  Southern  Queensland,  237  f 
Mahlinga  tribe,  Mashonaland,  637 
Mahlos  atoll,  Maldives,  292 
Mail  let,   M.,    Resume  des    Observations 
Centralis^es    par    le    Service    Hydro- 
m^trique  du  Bassin  de  la  Seine,  S92  f 
Makalanga  tribe,  Mashonaland,  637 
Makr&n,  origin  of  the  word,  125,  naU 
Malabar,  N&yars  of,  Madras  Government 

Museum,  by  F.  Fawcett,  396  f 
Malaria — 
Apparition  simultan^e  des  monstiquos 
du  genre  Anopheles  et  des  premiers 
cas  de  paludisme  dans  la  region  de 
Coudtantine,  de  M.  A.  Billet,  410  f 
Investigations  in  Bengal,   by  Messrs. 

Stephens  and  Christophers,  753 
Malaria  and  its  Prevention,  by  Sir  W. 

Macgregor,  112  f 
Mosquitoe  and,  by  Major  R.  Ross,  662  f 
Paludisme,  Le,  sa  prophlylaxie,  par  Dr. 

Le  Dan  tec,  112  f 
Pdludismo  sonza  malaria,  del  B.  Grassi, 
242  t 
Malay  Archipelago— 

Aus  Insuliode.  MalayischeReisebriefe, 

von  K.  Haeckel,  654  t 
Smaragdinseln  der  Siidsee,  von  Dr.  A. 

Pflueer,  525t 
Maldlve  Islands — 
Botany  of  the,  by  J.  C.  Willis  and  J.  8. 

Gardiner,  653  f 
Expedition  to  the.  Prof  Agassis*,  480  ♦ 
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Maldive  Islands— wn^tntted. 
Fauna  and  Geography  of  the  Maldive 
an<l  Lacoadive  Archipelagoea,  by  J. 
8.  Gardiner,  396 1 
Formation    of    the,    by    J.    Stanley 
Gardiner,  277  • 
Male,  Nortli  and  South,  Maldives,  482 
Malotet,  A.,  De  la  Scarpo   k  rfiscaut: 

L'OBtpevant,  227 1 
Mambere  branch  of  the  Sanga,  756 
Mammoth  Expedition,  M.  Hertz's,  215 
Man — 
Earliest  Traces  of,  by  Sir  H.  H.  Howorth, 

239  t 
Einwirkung   des   Menschen    auf    die 

Natur,  von  F.  Tamborini,  240  f 
Living  Races  of  Mankind,  by  H.  N. 
Hutohinson  and  others,  533  f 
Manager,    E.,    La    Politique    Coloniale. 

L'invasion  sicilienne  en  Tunisie,  108  f 
Managua,  Lake,  Nicaragua,  320 
Mancel :  iee  Goonley 
Manchuria — 
Map  of,  by  S.  C.  Borodovsky,  115 1 
Wert  der  Mandschurei  f&r   Bussland, 
von  W.  Stavenhagen,  624  f 
Manika,  Ancient  Gem-workings  in,  Mr. 

A.  V.  Williams'  visits  to  the,  372 
Manuj&n,  Baluchistan,  130 
Mauuscrit     g^graphique     du     XVIIP 
si^le,    par     L.    Quarre  -  Bey  bourbon, 
533 1 
Man  wain  g,  272 
Manyema  telegraph  line,  89 
Maori  Origins,  by  E.  Best,  777  f 
Map  Projections— 
Sketch   of  the  Subject  of,  by  Major 
C.  F.  Close,  238  f  ;  review,  78 
Maps — 
Anwendung     der     Eartographisohen 
Darstellungsmittel    auf   wirtschafts- 
geograpbiscben      Karten,    von      E. 
Friedrich,  534 1 
Geography  Teaching,  The  Use  of  Maps 

in,  by  A.  W.  Andrews,  241 1 
Lecture  to  Teachers  on  the  Use  of,  by 

Mr.  A.  W.  Andrews,  883 
Philosophy  of  Biap-making,  by  J.  G. 
Bartholomew,  660  f 
.Maps,  New — 

Africa,  115,  245,  536,  664,  786 
America,  115,  246,  537,  787 
Asia,  114,  245,  664,  785 
Australasia,  Pacific  Islands,  537,  665 
Charts,  117,  538,  666,787 
Europe,  113,  243,  410,  535,  663,  784 
General,  116,  247,  537,  665,  787 
Marans,  La  Ville  et  le  Comt^  de,  par 

MM.  Debureau,  Etenaud,  etc.,  227  f 
Marohand  Expedition  across  Africa,  Lieut. 
A.  H.  Dye  on  the  positions  fixed  by  the, 
505 
Marcus,  W.,  Oasen  und  Inseln,  239  f; 

note  on,  223 
Marcuse,  Dr.  J.,  Das  Briquetngegebiet 

von  Vic,  Deutsch-Lothrinjjen,  393  f 
Marine  Organisms,  Some  Notes  on  the 


Bipolar  Theory  of  the  Distribution  of, 

by  Edith  M.  Pratt,  661  f 
Marinelli,  O.,  Lo  stadio  delle  seese  net 

laghi  italiani,  522  f 
Marinelli,  S.,  L'Accroissement  du  Delta 

du  Po  au  XIX*™"  Si^le,  522  f 
Markham,  Sir  Clements— 
The  Discovery  and    the   Belief  Ship, 

435* 
Bemarks  on:    Deaths  of  Lord  Fitz- 
William  and  the  Marquis  of  Dufferin, 
520 ;  "  A  Fourth  Journey  in  Persia," 
169,  173 ;    **  A  Journey  from  Omdur- 
man  to  Mombasa,"  688, 690;  ''Glaciers 
of   Kanchenjunga,"  472,  475;    Dr. 
Nordenskiold's  Antarctic  Expedition, 
764 ;  progress  of  the  Discovery,  and 
the  death  of  Mr.  B.  J.  Eyre,  102 ; 
the   Society's   awards,    647;    "The 
Uganda  Protectorate,"  etc.,  39,  42 
Marloth,  Dr.  B.,  Notes  on  the  Occurrence 
of  Alpine  ^pes  in  the  Vegetation  of 
the  Higher  Peaks  of  the  South- Western 
Begion  of  the  Cape,  107  f ;  note  on, 
637 
Marsabit  range,  Somaliland,  216 
Marsden,  Maurice,  photographs  of  Alaska 

and  Herschel  Island,  788  f 
Marshall,  W.  B.,  Useful  Products  of  the 

Century  Plant,  774  f 
Marson,  Prof.  L.,  Sui  ghiacciai  del  Ber- 

nina,  523  t 
Martelli,  Dr.  A.,  Paxos  e  Antipaxos  nel 

mare  Jonio,  522  f 
Martens,  Prof.  E.  v.,  Ueber  die  Abgren- 

zung  Zoogeographischer  Beiche,  781  f 
Marl  in.  Dr.  K.,  Der  Begen  in  Siidchile, 

109 1 
Martinique,  Volcanic  Eruption  in,  758 

Martins,  Dr.  J.  A.,  A  Madeira  e  o  sen 

dima,  657  t 
Marungu  und  Utembue,  Spezialkarte  von, 

von  F.  Langhans,  536  f 
Marungu,  Kupfer  und  Eison  in,  von  Dr. 

P.  Langhans,  771  f 
Maryland    and   its    Natural    Besources 

(Geological  Survey),  109 1 
Masai,  The  last  of  the,  by  Sidney  L.  and 

Hildegarde  Hinde,    review    of,    200; 

Masai  of  the  Nalvasha  district,  5,  6 
Maahonaland — 

Ndanga  District  of,  Mr.  Hyatt's  account 
of,  635 

Terrace  slopes  in,  497 
Mason,  Prof.  O.  T.,  Environment  in  Be- 

lation  to  Sex  in  Human  Culture,  782  f 
Matadi,  Congo,  550 
Matanuska  river,  Alaska,  610 
Mathews,  B.  H.,  Ethnological  Notes  on 

the  Aboriginal  Tribes  of  the  Northern 

Territory,  238 1 
Mathuisieulx,    M.   dc.    Explorations   in 

Tripoli,  88 
Matthews,  D.,  Native  Tribes  of  the  Upper 

Murray,  776 1 
Maunoir,    Charles    (Biography),    662  f; 

obituary  of,  513 
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Xnnricc,  R.    T.,   explorations  in    South 

Australia,  760 
Maurtua,  Dr.   V.,  The   Question  of  the 

Pacific,  776 1 
Maxwell,  Sir    H.,  The    Sad    Plight  of 

British  Foreatry,  104  t 
Mazaiua,  Mount,  The  Wreck  of,  by  J.  S. 

Diller,  774  f 
Maxelle,    E.,    Die    tiigliche    periodiiohe 

Schwankung  des    Erdbodens  .  .  .  zu 

Triest,  391  f 
Mbrixi  falls  and  river,  Congo,  551 
Meakin,  Bndgett,  The  Land  of  the  Moors, 

107 1;  review  of,  198 
Means,  T.  H.,  On   the  Reason  for  the 

Retention  of  Salts  near  the  Surface  of 

Soils.  661 1 
Mecca — 

i'liemin  de  fer  de  La  Meoque  et  las  mu- 

sulmansindiens,  par  H.  Lammen8,770t 

Medals  and  other  Awards  of  the  B.Q.S., 

629.  647 
Mediterranean — 

Eastern  and  Western  Mediterranean, 
Guide  to  the  (Macmillan  &  Co.)> 
894 1  ;  review,  866 

Grenze  dor  Sichtbarkeit  des  Landcs 
auf  dem  Meere,  von  Dr.  L.  Henkel, 
6r>0 1 ;  note  on,  502 ;  map,  244  f 

3Iediterranean  Race,  The,  by  Prof.  G. 
Sergi,  review  of,  365 

Monthly  Pilot  Ciiarte  of  the  North  At- 
lantic and  the  Mediterranean  (Met. 
Office,  London),  119t  248  f,  416  f, 
538  t.  667 1,  787 1 
Mees,  J.,  liistoire  de  la  debouverte  des 

iles  A9ores,  655  f 
Meetings  of    the   R.G.S.,   Session  1901- 

1902.  .101,  102,  220,  390,  520,  521,  647, 

764 
Meiklejohn,  Prof.,  obituary  of,  645 
Meinardus :  iee  llcllman 
Meistor,  M.,   Russland    in  Asien.    His- 

torisch-wirtschaftliche  Skizze,  525 1 
Meitzcn,  Dr.  A.,  Die  verschiedene  Weise 

des   Uebcrgangs    vom    Nomadenleben 

zur  festen  Sieiielung  bei  Kelten,  Ger- 

manen  und  Slaven,  408 1 
Mekong,  upper,  plateau  of  the,  589 
Melander,  G.,  L*infiuence  du  Ve'suve  sur 

I'air  des  environs,  650  t 
Memel-,  Pregel-  und  Wcichselstrom,  von 

Dr.  J.  Partsch,  394  f 
Mendelssohn,  G.  B.,  und  seine  Schilde- 

rung  des  Riesengebirges,  von  P.  Kam- 

merling,  241  f 
Mendes,  C.,  and  T.  Sampaio.  Lingua  In- 

digena— O  nome  Ceari,  236 1 
Mene'lik  et  Nous,  par  H.  Lo  Roux,  654  f 
Merchier,  A.,  Un  coin  de  Lorraine,  393 1 
Meru,  Mount,  Dr.  Carl  Uhlig*s  ascent  of, 

755 
Messina,  Tre  escursioni  in  provincia  di, 

del  Prof.  G.  Ricchieri,  650  f 
Meteorology — 

Meteorology  on  the  British  Antarctic 
Expedition,  239  f 


Metric  System — 

Adoption  of  the  Metric  System  of  Units 
in  all  Scientific  Oeographioal  Work, 
On  the,  by  Dr.  H.  R.  Mill,  410  f 
Meyer,  Dr.  Hans,  Heutige  nnd  einstige 

Yergletscherung    im   tropisohen    Osi- 

Afrika,  399  t 
Mexico — 

Century  Plant  of,  Useful  Prodncts  of 
the,  by  W.  B.  Marshall,  774  f 

Earthquake  in  the  State  of  Golima, 
Remarks  on  the,  by  C.  W.  Haines, 
234t 

Excursion  k  travers  le  Mexique,  par 
M.  Louis  George,  401  f 

Geografia  en  Mexico,  Los  progreaos  de 
la,  por  Prof.  E.  Noriega.  529  f 

lluminacion  y  Avalizamiento  en  las 
Costas  de  los  Estados  Unidoe  Mexi- 
canos,  774 1 

Lord  Lamington's  Travels  in.  An 
Account  of,  by  J.  P.  Thomson,  234 1 

Mexican  Colonies  from  the  Canary 
Islands  traced  by  Language,  by  Be?. 
J.  Campbell,  529  f 

Mexico  as  I  saw  it,  by  Mrs.  Aleo 
Tweedie,  234t 

New  Mexico,  The,  by  J.  W.  Foster,  774  f 

Nord-ouest  dn  Mexique,par  H.  Battgen- 
bach,  774  f 

Territoral  .  .  .  der  Mexikanischen  Re- 
publik,  von  Dr.  £.  Deckert,  774  f 
Miin  Kangi,  Persia,  147 
Middendorf  fjord,  Taimvr  peninsala,  478 
Mil-i-N&diri,  Persia,  159 
Mill,  Dr.  H.  R.— 

and  H.  S.  Wallis,  On  the  Distribution 
of  Rain  over  the  British  Isles  during 
1900.. 229  t 

Meteorology  on  the  British  Antarctic 
Expedition,  239  f 

Oceanographical  Research  in  the  At- 
lantic, 354  • 

On  the  Adoption  of  the  Metric  System 
of  Units  in  all  Scientific  Qeograpbi- 
cal  Work,  410  f 

On  the  Introdootion  of  a  Systematic 
International  Terminology  and  No- 
menclature for  the  forms  of  Sub- 
Oceanic  Relief,  407  f 

Remarks  at  the  Geographical  Associa- 
tion Meeting,  382 ;  on  the  *'  Artesian 
Water-supply  of  Australia,*'  572 

Review  of  Mackinder*s  Britain  and 
the  British  Seas,  489 

The  Voyage  Southward  of  the  Discovery. 
I.  liondon  to  Madeira,  417  ** 
Miller,  A.   M.,  Preglacial  Drainage   in 

South-Westem  Ohio,  285  f 
Miller,  W.  R.,  Uausa  Notes,  657  f 
Minab,  Baluchistan,  129 
Minikui  atoll,  I^aocadives,  277,  279;  Note 

on  the  Flora  of,  by  J.  C.  Willis,  658  f 
Minutilli,  F.,  La  Tripolitania,  400  f 
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expedition,  397 1 

Oman,  Northern,  Three  Jonmeja  in,  by 
Bev.  S.  M.  Zwemer,  54  ** 

Omdurman  to  Mombasa,  A  Journey  from, 
via  Lake  Rudolf,  by  Brevet-BlAJor  H. 
H.  Austin,  669  * 

Ontario  — 
Central,  Physical  Geography  of,  Mr. 
A.  W.  G.  Wilson  on,  376 

Ophir— 
Gold  of  Ophir,  Whence  brought  and  by 
Whom  ?  by  Prof.  A.  H.  Keane,  409  f ; 
review,  361,  495 
Rhodesia  and  the  Ophir  Problem,  495 

Ordnance  Survey  Maps  of  England  and 
Wales,  113t,  243 1,  410  f,  5351,  663  f, 
784  t 

Ordnance  Survey  Plan  of  London,  Re- 
vision of  the,  83 

Ordnance  Survey  Revised  Map  of  the 
British  Isles,  784  f 

Orleans,  Prince  Henri  d',  Mort  du,  534  f : 
(Biography),  782  f ;  par  Colonel  de  la 
Panouse,  1 12  f 

Orm^ra,  Makrdn,  129 

Orok-nor,  Tibet,  580 

Osborne :  see  Hall 

Ostrevant — 
De  la  Scnrpo  k  TEscaui,  L'Ostrevant, 
par  A.  Malotet,  227 1 

O'Sullivan,  H.,  Report  of  Progress  of 
Exploration  in  the  Country  between 
Lake  St.  John  and  James  Bay,  234  f ; 
note  on,  91 

Ottawa  and  St.  Lawrenoe  Rivers,  Physioal 
Features  and  Geology  of  the  Palnozoic 
Basin  between  the,  by  R.  W.  Ells,  528  f 

Otuquis  river,  Bolivia,  72 

Oubaugui :  see  Ubangi 

Owen,  Miss  L.  A.,  The  Bluffs  of  the  Mis- 
souri River,  402 1 

Oxford  School  of  Geography,  Report,  643 


P. 

Pacific— 

Amongst  Tropical  Islands,  by  Miss  H. 
Chewiugs,  531 1 

Australien  und  Siidsecfahrt  von  Dr.  A. 
Daiber,  776 1 

Deep-Sea  Deposits  and  their  Distribu- 
tion in  the,  by  Sir  John  Murray, 
G91* 

Diary  of  a  Voyage  from  San  Francisco 
to  Tahiti  and  Return,  by  S.  P.  Lang- 
ley,  531 1 

Geographischen  Nomenklatur  der  Siid- 
see,  Vorschlage  zur,  von  Dr.  F.  von 
Luschan,  404  f 

Jertiip-Nordpacifischen  Expedition,  von 
Dr.  F.  lk)as,  408  f,  409  f 
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Pacific— continued. 
Log  of  an  Island  Wanderer,  by  E.  Pal- 

lander,  404 1 
Mastery  of  the,  by  A.  B.  ColquhouD, 

777  t 
Question  of  the,  by  Dr.  V.  Maurtua 

and  F.  A.  Pezet,  776  t 
StinshiDe  and  Surf.    A  Yearns  Wander- 
ings in  the  South   Seas,  by  D.  B. 
Hall  and  Lord  A.  Osborne,  237  f 
Page,  James,  The  Drift  of  Floating  Bottlos 

in  the  Pacific  Ocean,  111  f 
Puhang,  State  of,  Annual  Report  on  the, 

by  H.  Clifford,  105 1 
Palemban^,  Sumatra,  755 
Palestine— 
Guide  to  Palestine  and  Egypt  (Mao- 

millan  &  Co.),  410  f ;  review,  366 
Zuallardo*s  Travels  in,  Colonel  Conder 
on,  753 
Pallander,  E.,  The    Log  of   an    Island 

Wanderer,  404  f 
Pamir — 
Pamirexpedition,  Den   anden    danskc, 
ved  O.  Olufsen,  397 1 
Panama — 

Canal  across,  326,  329 ;  probable  value 

of,  334-346 
Canal   Works,  Present  Condition  and 
Prospects  of  the,  by  J.  T.  Ford,  110  f 
Isthme  de  Panama  et  le  Canal  Inter- 

oc^anique,  par  IVI.  Bel,  776  f 
Isthmus  of,  early  history  of,  319 
Latest  Route  proposed  for  the  Isthmian 

Canal,  775 1 
Pando,  Rio,  Bolivia,  66 
Panouse,  Colonel  de  la,  (Biography  of) 

Henri  d'Orl^an^l  12 1 
I'araguay — 

Exploraciones  practicadas  en  el  Alto 
Paraguay  y  en  la  Laguna  Gaiba  por 
Enrique  Bolland,  llOf 
Limites  entre  Bolivia  y  el  Paraguay, 
La  Cuestion  de,  por  Dr.  A.  Qnijarro, 
529 1 
Vanished    Arcadia,    A,    being    some 
account  of  the  Jesuits  in  Paraguay, 
by  R.  B.  C.  Graham,  403 1 
Pamn&  river.  Regulation  of  the,  759 
Purker,  E.  H.,  John  Chinaman  and  a  few 

others,  105  f 
Parkinson,  J.,  Notes  on  the  Geology  of 

SouthCentral  Ceylon,  105  f 
Parma — 
Lage  von  Parma  nnd  ihre  Bedeutung 
im  Wechsel  der  Zeiton,  von  Dr.  L. 
Schutte,  228  f 
Parsons,  Hon.  J.  L.,  and  M.  W.  Holtzo, 
The  Northern  Territory  of  South  Aus- 
tralia, 404 1 
Parsonp,   W.   B.,  Photographs  of  China 
from  Hnnkau  to  Canton,  668 1;  From 
the  Yang-tse  Kiaug  to  tlio  China  Sea, 
711* 
Partsch,  Dr.  J.,  Der  Ausflug  .  .  .  zu  den 
Glacialftblagenm«^cu  des  RicBcngebirges, 
394 1 ;  Memel-,  Pregel-  und  Weichsel- 


strom,  394  f;   Die  Geographic  an  der 

Universitat  Brefclau,  241  f 
Pasquier,  H.,  Les  chemins  do  fer  tuni- 

siens  devant  Parlement,  234 1 
Passarge,  Dr.  S.,  Die  Hydrographie  des 

nordliohen  Kalahari-Beckens,  400  f 
Pastaza  river,  South  America,  316 
Pasteyns,  Fr.,  Alaska,  773  f 
Patagonia — 

Lebermoos-Flora  Westpatsgoniens  und 
des  sUdlichen  Chile,  von  F.  Stephani, 

530 1 
Paul,  A.  W.,  remarks  on  the  **  Glaciers 

of  Eangchenjunga,"  473 
Pauwel,  M.  D.  de,  explorations  between 

the  Sanga  and  the  XJbangi,  639 
Pawlowski,  A.,  Carte -plan  de  Tile  d'Aix 

dress^  par  Cornuau,  393  f ;  La  Gironde 

et   lo  Golfe   de    Getscogne   au    XYI*-' 

si^le,766t 
Paxos  and  Antipaxos — 

Paxos  e  Antipaxos  nel  mare  Jonio,  del 
Dr.  A.  Martelli,  522  f 
Payne,  E.  J.,  review  of  Beazley's  Dawn 

of  Modern  Geography,  498 
Peacock,  J.  A.  W.,  Light  Railways  in 

Egypt,  399  t 
Peake,  R.  E.,  Deep-Sea  deposits  collected 

by,  691 ;  On  the  Results  of  a  Deep-sea 

Sounding    Expedition    in   the    North 

Atlantic,  with  Notes,  eta,  by  Sir  John 

Murray,  781 1 
Pearce :  tee  Duparo 
Pearl  Oysters  and  Pearl  Fisheries,  by  O. 

Collett,  408 1 
Peary,  Lieut.,  expeditions  in   1900  and 

1901..  96 
Pechora,  Lower,  M.  A.  N.  Novosiltsofs 

surveys  in  the,  369 
Pedroso,  Z.  C,  Luciano  Cordeiro,  7^2  f 
Pelagic  deposits,  composition  of,  693 
Pele'e,    Mont,    Martinique,    eruption    of, 

758 
Pelet,  P.,  Atlas  des  Colonies  Francaises, 

247 1 
Polseneer,  Paul,  letter  fiom,  on  the  Bel- 
gian Antarctic  Expedition,  387 
Penck,  Dr.  A.,  Einige  neuere  Ergebnisse 

der    Eiszeitforschung   in    den  Alpen, 

648 1 ;    Ueber  die   Herstellung   einer 

Erdkarte  im   Massatab  1 : 1,000,000.. 

405 1;    Die    Uebertiefung  der  Alpen- 

Thiler,  391  f 
Penck,  Dr.  A.,  nnd  Dr.  E.  Briickner,  Die 

Alpen  im  Eiszeitalter,  391 
Penton,  E.,  The  New  Trade  Route  to 

Persia  by  Nushki  and  Sistin,  525 1 
Perak  Administration  Report  for  1900,  by 

Colonel  R.  S.  F.  Walker,  105 1 
Pe'roz,  Colonel,  journey  in  the  French 

Sahara,  218 
Persia — 

Apuntes  de  un  viaje  en  Persia,  por  A 
Finn,  23 If 

Description  of  Pcrisia  and  Mesopotamia 
in  1340,  by  G.  Le  Strange,  769  f 

Eastern :    Geological    Sketch   of   the 
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Persia — oontinued. 

BalachiBtan  Desert  and  part  of,  by  E. 

Vredonburg,  395  f;    M.    Zarudnyi's 

journey  in,  752 
Fourth    Journey     in,     1897-1901,    by 

Major  P.  Molesworth  Sykes,  121  ♦ 
Maps :  Politisch-militariBcbe  Karte  Yon 

Afghanistan,    Persia,    etc.,    Ton    P. 

Langhans,  114  f 
New  Trade  Route  to  Persia  by  Nusbki 

and  Sistin,  by  £.  Peuton,  525  f 
Persiu  by  a  Persian,  by  Rev.  I.  Adams, 

769 1 
Photographs  of,  by  Major  P.  M.  Sykes, 

248  t 
Subjects  of  the  Shah,  by  Rev.  0.   H. 

Stileman,  769  f 
Voyage    en    Perse    oricntale,    par    N. 

Zarudnoi,  769  f 
Persian  Gulf— 
History  and  legends  of,  121-123 
Trade  of  (Foreign  Office  Rep.),  525 1 
Persian  War,  The  Great,  and  its  Pre- 
liminaries, by  G.   13.  Grundy,   227  f ; 
review  of,  360 
Perthshire,  lochs  of.  Sir  John  Murray's 

survey  of,  369 
Peru — 
Apuntes  de  Viaje  del  G.  Sala,  403 1 
Descripcion  del,  por  T.  Haenke,  403  f 
Indies   Uros  del  Peru  y  Bolivia,  por 

J.  T.  Polo,  776 1 
Interoceanio  communication  in,  315 
Irrigaciones  de  la  Costa,  por  F.  Moreno , 

403  t 
Itinerario  de  lo8  yiajes  de  Raimondi  en 

el  Peru,  776 1 
Montanas  do  Ayacucho,  etc.,  por  D.  P. 

Portillo,  403  f 
Questiou    of   the    Pacific,  by    Dr.   V. 

Maurtua  and  F.  A.  Pezet,  776 1 
lievision  del  urco  meridian o  del  Peru, 

por  P.  Clement,  770 1 
Travelling    Impressions    in,  by   Felix 
Seebee,  236  f 
Pestalozza,  G.,  Somalia  Italiana,  656  f 
Peters,   Dr.   Carl,    Ophir    and    Funt    in 

South  Africa,  773 1 
Pettersfion,  Prof.  O.,  Ueber  systematische 
hydrogruphisch-biologischeErforsohung 
der  Meero,  Binnen-Meere,  und  tiefen 
Seen  Europas,  392  f 
Poucker,   Dr.  Karl,  Prof.   Cviji6  on  the 
Structure    of    the    Balkan   Peninsula, 
735 
Peyerirahoff,  H.  do,  L* Affaire  de  Koueit, 

231 1 
Pfliiger,  Dr.  A.,  Smaragdinseln  der  SUd- 

see,  525 1 
Philippi,  von  A.  Struck,  229 1 
Philippi,  Dr.  E.,  Die  geologischen  Pro- 

bleme  der  Antarktis,  660  f 
Philippine  Islands— 

Archipi^ago  Filipino,  El.  Coltccion  de 
dates  geogrdficos,  etc.,  397 1 ;  review, 
619 

Geographic  Names  in  the,  Special  Re- 


Philippine  Islands — eorUinued. 

port  of  the  United  States  Board  on, 

106 1 

Maps :  Progress  Map  of  Signal  Ootpe 

Telegraph  Lines  and  Cables  in  the 

Military  Division  of  the,  by  A.  W. 

Greely,  664  f 

Philippson,  Prof.  Dr.  A.,  Der  Gebirgsbau 

der    Agais    und    seine    allgemeineren 

Beziehungen,  392  f ;  journey  in  Western 

Asia  Minor,  751 
Phillips,  P.  Lee,  A  List  of  Books,  etc. 

relating  to  Brasil,   109 1;   A   List   of 

Maps  of  America  in  the  Library  of 

Congress,  401  f 
Photographic  Exposure  Record  and  Diary, 

Wellcome*s,  662  f 
Photographs — 

Africa,  British  Central,  by  Ponlett 
Weatherley,  119 1 

Alaska  and  British  Columbia,  by  W.  H. 
Cook,  538 1 

Alaska  and  Hersohel  Island,  by  M. 
Marsden,  788 1 

Algerian  Sahara,  by  W.  J.  H.  King, 
538 1 

Ashanti,  by  M.  Fergusson,  538 1 

Baffinland,  by  Dr.  R.  Bell,  119  t 

Bahamas,  by  Messrs.  Coonley,  Daven- 
port, and  Mancel,  539 1 

Bulgaria,  by  N.  E.  Buxton,  539  f 

China  from  Uankaa  to  Canton,  by  W. 
B.  Parsons,  668  f 

Euphrates  and  Neighbourhood,  by 
Messrs.  Huntingdon,  Knapp,  and 
Ward,  788  f 

Great  Bear  Lake  Region,  by  J.  Mackin- 
tosh Bell,  119 1 

Hong-Kong,  by  H.  C.  Hurley,  540  f 

Inambari    River    and  Neighbourhood, 

668  t 
Kentucky,  by  Miss  Semple,  120  f 

Morocco,  by  Captain  P.  H.  Fawcett, 

540 1 
Persia,  by  Major  P.  M.  Sykes,  248  f 
Rhodesia,  Northern,  by  G  Grey,  120  f 
Trent,  **  Aegir  "  on  the,  by  C.  L.  Wel- 

ler,  539 1 
Physiography,  Advanced,  by  A.  Morgan, 

239 1 
Phyto-geography — 
Ausbildung  der  pflanzen«::eographischen 
Kartographie,  von  Dr.  O.  Drude,  407 1 
Nomenklatur   in  der   Pflanzengeogra- 
phie,  Einfiibrung  einer   gleicbmaa- 
sigen,  von  Dr.  O.  Warburg,  408  f 
Pibor  river.  East  Central  Africa,  690 
Pidoux,  J.,  Mc'moire  sur  la  latitude  de 

rObservatoire  de  Geneve,  104 1 
Piedmont,  notice  »ur  les  valle'es  Vaudoises 

du,  par  P.  Chaix,  522 1 
Ping-hsiang.  coal-fields  at,  726 
Pio,  G.,  Gli  Italiani  uel  Nord  dello  State 

di  Santa  Catetina,  236 1 
Pitcairn    Islanders,   Further   Correspon- 
dence relating  to  the  Condition  of  the, 
631 1 
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PjeturasoD,  H.,  Morener  i  den  iBlandflke 

Palagonitformation,  522  f 
Place-names — 
Topononasiica  e    TopoleBsigrafia,    by 
G.  Ricchieri  o  O.  Marinelli,  663  f 
Plata,  Rio  de  la — 
South   Bank,  Admiralty's    description 
of,  letter  from  G.  E.  0.  on,  101 
Pleskauer  Sea — 

Talabakischen  Inseln  auf  dem    Ples- 
kauer See,  von  P.  von  Stenin,  523 1 
Plotnikoff,  A.  T.,  work  on  the  Narym 

region,  635 
Plymouth — 

Burrator  Works  for  the  Water-supply 
of,  by  E.  Sandeman,  395  f 
Po— 
AccroiBsement  du  Delta  du  Po  au  XIX'" 
Si^cle,  par  S.  Marinelli,  522  f 
Pockels,  Prof.  E.,  on  the  formation  of  pre- 
cipitation on  mountain  slopes,  192 
*'  Pola  *'  Expeditionen,  Ueber  chemiscli- 
geologische  Arbeiten  der,  yon  Dr.  K. 

Natterer,  407t 
Polar  Exploration — 
Polarforachung  im  Jahre  1901,  von  H. 
Singer,  532  f 
Polar  Flora- 
Flora  der  "ewigen  Schnee-  und  Eis- 
Region,"  von  H.  Holm,  405  t 
Polar  Regions — 

Ergebnisse     neuorer    crdmagnetischer 
Beobachtungen    in    den    Polar -Re- 
gionen,  von  Dr.  G.  Neu mayor,  779 1 
Polar  Work :  Wliat  it  is,  etc.,  by  Dr.  R. 

Kcettlitz,  238  t 
Pole— 
Terrestriske  Nordpols  Variation,  af  Dr. 
M.  C.  Engell,  406  f  ;  note  on,  642 
Pomerania — 
Pommersclien     Seen,      Beitrage     zur 
Kenntnis  der,  von  Dr.  W.  Halbfass, 
227 1;  note  on.  381 
Rainfall  maps  of  Pomerania  and  Bran- 
denburg, Prof.  Hellman's,  501 
Pompeniug  valley  region  of  Oonnecticut,92 
Poole,  R.  L.,  Historical  Atlas  of  Modem 

Europe,  411  f 
Popocatepetl — 
Besteigungdes  Popocatepetl  in  Mexico 
im  Jahre  1866,  yon  Dr.  E.  R.  Sohmit, 

529  t 
Population  Maps — 
Bevolkerungsstatistische  Grundkarten, 
Ueber.  von  Dr.  A.  Hattner,  409  f 
Port  Amelia,  Expedition  from,  to  Lake 
Nyassa,  commanded   by   Major  Spils- 
bury,  400 1 
Portillo,  D.  P.,  Las  Montanas  de  Ayacu- 

cho  y  los  rios  Apurimac,  etc.,  408  f 
Portugal — 

Mission  de  la  Soci^t^  d'oc^anograpbie 
en  Espagne  et  on  Portugal,  par  G. 
Desbats,  767 1 
Origine  des  relations  oommerolales 
entre  la  Flandre  et  le  Portugal,  per 
E.  Cantineau,  522  f 

No.  YL— June,  1902.] 


Positions — 

Entwickelung      der      geographischen 
Ortsbestimmung.    Die    neuere,    von 
Dr.  A.  Marcuse,  780 1 
Pott,  P.  E.  von.  Expedition  S.  M.  Schiff 

"  Pola  *  in  das  Rothe  Meer,  111  t 
Pottinger,  Captain,  remarks   on  "  From 

Shanghai  to  Bhamo,"  276 
Powell,  J.  W.,  Annual  Report   of  the 

Bureau  of  American  Ethnology,  401 1 
Powell-Cotton,  P.  H.  G.,  A  Sporting  Trip 

through  Abyssinia,  770  t 
Praeger,    R.     L.,    Irish    Topographical 

Botany,  104 1 :  note  on,  630 
Pratt,  Edith  M.,  Some  Notes  on  the  Bi- 
polar Theory  of   the    Distribution  of 

Marine  Organisms,  661 1 
Precession  of  the  Equinoxes,  Hipparchus 

and  the,  by  Rev.  M.  H.  Close,  532  t 
Precipitation  on  mountain  slopes,  Prof.  E. 

Pockels  on,  192 
Preuss,  Dr.  P.,  Expedition  nach  Oentral- 

und  Siidamerika,  236  f 
Primbault,  H.,  Promenade  au  Caucase  et 

dans  le  Turkestan,  397  t 
Privat-Deschanel,  P.,  Le  relief  du  Beau- 

jolais,   649  f ;    Les  conditions  g^ogra- 

phiques  de    la    vie  animale  dans    le 

Beaujolais,  392  f 
Projections — 

Projektionsbilder  als  Anschanungsmit- 
tel  fiir  Schulen,  von  Dr.  H.  Zim- 
merer,  241 1 

Surface  P^quivalent,  by  C.  E.  Stro- 
meyer,  406 1 

Was  gehort  aus  der  Projektionslehre 
auf  die  Schule?  yon  Dr.  A.  Bludau, 

662 1 
Prokletije  peaks,  Balkan  Peninsula,  738 
Pteropod  ooze  of  deep-sea  deposits,  69^, 

698,  705,  706 
Ptolemy — 

Claudii  Ptolemsei  Geographia,  by  0. 
Miiller,  408  t 
Publications  Scientifiques  de  Dr.  E.  T. 

Hamy,  662 1 
Puchleitner,  S.,  Die  Eiszeit  in  den  Slid- 

karpaten,  228  f 
Puerto  Cortes  and  the  Bay  of  Fonseoa, 

route  between,  321,  322 
Puget-Sund-Hafen,  Die,  402  f 
Puneaburu  range,  British  New  Guinea,  96 
Pyevtsoff,  General  M.  Y.,  obituary  of, 

515 
Pygmies  of  the  Congo  Forest,  24,  40 


Q. 


Quarbe-Retboub^on,  L.,  Un  Manusorit 
g^ographique  da  XVIIP  si^cle,  533  f 

Queeniiland — 
Artesian  wells  in,  56 (,  566 
Early  Days  of  the  Present  Colony  of, 
Reminiscences  of  the,  by  D.  Forbes, 

237 1 
Geological  Survey  Reports,  Index  to 

3  I 
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Qoeentland— 0oii/^fiii0(f. 

Names  of  Places,  Miner,  etc.,  ooctir- 
Ting  in  the,  581  f 
IntercoloDial  Water  Rights  Id,  760 
PaDoramas  of  Nature  ...  in  Southern 
Queensland,  by  H.  B.  Mag^uire,  237  f 
Qneensland  at  the  beginning  of  the 
Century,  by  W.  H.  Traill,  659 1 
Quijarro,  Dr.  A.,  La  Cnestidn  de  limites 

entre  Bolivia  j  el  Paraguay,  529  f 
Qoijarro,  Port,  Bolivia,  67 
Quiroga,  A.,  La  Cruz  en  America  ( Arqneo- 

logia  Argentina),  402  t 
Quirot  and  the  Diacovery  of  AustraliA,  377 

B. 

Badot,  Ch..  on  the  Variation  in  the 
Length  of  Glaciers,  194;  Bevue  de 
Limnologie,  407 1 

Badiohirian  ooze  of  deep-sea  deposits, 
G94,  697,  710 

Bainfall,  Intluence  of,  on  Commerce  and 
Politico,  by  H.  U.  Clayton,  533  ;  note  on, 
512 

Blimishk,  Persia,  131 

Bampur  Coalfield,  Report  on  the,  by  O. 
F.  Beader,  653  f 

Bamsay,  W.,  Ueber  die  Geologische  Ent- 
wicklung  dor  Halbiosel  Kola  in  der 
Quarfarzoit,  7G7 1 

Band,  McNallv  &  Co.,  Lidexed  County 
and  Township  Pocket  Msps  of  Idaho 
and  Georgia,  537  f  ;  Ditto  of  Illinois, 
787 1:  Indexed  Pocket  Map  of  the 
Hawaiian  Islands,  537  f ;  Ditto,  Cuba, 
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Railway   of,    by   Mrs.   Alec    Tweedie, 

234  t 
Telezkoie,  Lake,  in  the  Altai,  Ignatov's 

explorations  of,  370 
Temple,  Sir  Richard,  obituary  of,  644 
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